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Abstract 
The New Horizon Centre is a community center located in the London Borough of 
Merton and is operated by the Commonside Trust.  In order to save money and be more 
environmentally friendly, the Trust requested that this project team evaluate energy use at the 
Centre and recommend ways to increase its efficiency.  To do this, the team performed an in 
depth energy audit on the building, the details of which were determined through research prior 
to the team’s arrival in London.  In addition, it was pivotal that the team identify sources of 
funding for their recommendations, because the Trust is a non-profit group on a tight budget.  It 
was also important that the team engage the local community during the process, because it is a 
large part of the work that the Trust does. 
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Executive Summary 
 The Commonside Community Development Trust is a non-profit organization working in 
the Pollard’s Hill area of the London Borough of Merton.  Their goal is to improve the lives and 
environment of the people of Merton.  To do this, they manage their community center, the New 
Horizon Centre, from which they run community events and development programs.  Part of the 
work the Trust does involves promoting energy efficiency and sustainability.  To help them serve 
as a better example to the community in that respect, the Trust sponsored this project to 
investigate energy usage at the New Horizon Centre and recommend improvements that can be 
made to reduce energy use.  Alongside that, it was important that the project group research 
sources of funding that the Trust could utilize to fund our recommendations.  In addition, the 
team had to be sure to engage the community in the process.  
 
Methods 
 In order to assess the state of energy consumption at the New Horizon Centre, the team 
performed a level III energy audit of the building.  This involved a checklist based walkthrough 
of the building, taking lumen readings, and testing for drafts with a chemical smoke testing.  As a 
supplement to the audit, the team also surveyed employees of the New Horizon Centre to gain 
insight into their energy related habits.  The audit was the main factor in justifying the team’s 
recommendations to the Commonside Trust.  In order to locate funding, the team interviewed 
several figures who work in energy related areas and had knowledge of available grants.  In 
order to engage the community during the process of evaluating the New Horizon Centre, the 
team conducted a survey of its patrons.  The survey was conducted in a face-to-face manner by 
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the team during the day, and a paper questionnaire was left in the lobby at night in order to reach 
those who come to the Centre at night.   
 
Results and Recommendations 
 The walkthrough audit brought insight into the state of the New Horizon Centre from an 
energy efficiency perspective.  The way the building is lit is already a step ahead because of the 
ubiquitous use of fluorescent lighting.  However, there is still room for improvement as LED 
lights are even more efficient than fluorescent tubes.  The team’s calculations show that 
switching to LEDs would cut down energy demands for lighting by 69%.  Given the cost of these 
new lights, the payback period for them would be three and a half years.  The New Horizon 
Centre is heated by forced hot water which is heated by four boilers.  The team calculated these 
boilers to be 78% efficient, which placed them in Band E of SEDBUK’s database rankings.  
There is definitely room for improvement, but new boilers would be costly.  There is room for 
approximately 12.75% efficiency in this area.  This has the potential of saving approximately 
1500 Pounds annually. The heating system is controlled by a 7-day timer, which is beneficial to 
the building’s energy bills.  It still may be necessary to take a second look at the schedule the 
heating system is on and the temperature values.  The team found the building envelope to be in 
good shape, overall.  All of the windows are thick, double paned, and well sealed.  One issue the 
team did find was weather stripping on both emergency and sliding doors.  Replacing the 
stripping is an inexpensive fix and will cut down on heating losses.  A glaring issue with the 
building envelope is a lack of roof insulation on the newest part on the building.  The difference 
is notable when you enter that part of the building, and that issue should be rectified. 
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 The most important result from the survey of community opinion pertained to the 
appearance of the building.  The Trust was concerned that if solar panels or a wind turbine were 
installed at the New Horizon Centre, locals might be put off by it and may not want to go to the 
Centre any more.  The results of the survey showed that solar panels would send a positive 
message to the community.  On the other hand, locals may be put off by a wind turbine. 
 With the results of the survey in mind, the team explored the possibilities of utilizing 
solar energy at the New Horizon Centre.  The building itself is a good candidate, it is located in a 
large clearing without shade on its roof, it has a flat roof, and the panels can be easily oriented 
towards the south.  To estimate payback, the team used a hypothetical PV array with a 4.4 kW 
nominal power.  Such a system would produce 3726 kWh of power, which amounts to a savings 
of roughly 261 pounds per year.  The payback period of this system calculated to 87 years.  This 
number is not unheard of in England as it is at high latitude and is susceptible to cloudy weather.  
For such a system to be viable, the Trust would have to acquire funding. 
 Because the community is such an integral part of the work that the Commonside Trust 
does, the team determined ways to involve it in the process of reducing energy use at the New 
Horizon Centre.  Because the Trust offers rooms for rent for various functions in the Centre, it is 
important that those using the rooms know the importance of using the room correctly from an 
energy use standpoint.  The team created a poster that can be posted in these rooms to inform 
people using the room of these practices so they can participate.  In addition, the team created a 
draft syllabus for an energy efficiency awareness class that would teach people how to save 
energy in their own home. 
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 Multiple sources of funding were found that the Trust could utilize to bear the financial 
burden of adopting some of the more expensive recommendations.  The grants are shown in 
Table 1. 
Funding Opportunity Amount/Type 
Scottish Power £25,000 maximum 
SITA Fast Track Fund £10,000 maximum 
SITA Core Fund £50,000 maximum 
JJ and Mark Leonard Charitable Trusts £125,000 maximum 
Awards For All £10,000 maximum 
Santander Foundation Grant £10,000 maximum 
The Salix Energy Efficiency Loans Scheme 2 0% Interest loan for projects over £5,000 
 
Table 1: Listing of Funding Opportunities 
 
In addition, the UK offers a substantial feed-in tariff for PV arrays that are not grant 
funded.  These grants offer significant amounts of capital, however, the Commonside Trust may 
run into some roadblocks acquiring these grants themselves.  The Trust does not have a lease for 
the New Horizon Centre and some of these organizations, such as SITA, are reluctant to fund 
organizations that do not have a security of tenure.  Acquiring some of this funding would be a 
great help to the Commonside Trust.  By making improvements to the New Horizon Centre, they 
would be able to save costs on energy.  
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1 Introduction 
Within the scientific community there is growing consensus that global warming is being 
caused by increasing levels in greenhouse gasses, the major contributor being carbon dioxide.  
Human industry is predominantly responsible for the rising levels of greenhouse gasses.  If 
global warming continues unabated there will be many environmental impacts resulting from 
major climate changes.  In response to climate change, the international community has 
established a number of policies which work towards reducing greenhouse gas emissions. 
 The UK is among these countries setting their own targets for carbon reduction.  The 
Climate Change Bill of 2009 sets the goal of reducing carbon emissions by 60% by 2050 
(Bradley, Druckman, Papathanasopoulou, & Jackson, 2007).  This legislation has prompted a 
response at the local level.  The London Borough of Merton has enacted legislation of its own, 
which entails more stringent goals than those set by the national government.  In 2008, the 
Merton Rule was created, which requires all new buildings to have a zero carbon impact.  It also 
creates targets for carbon reduction in existing buildings.   
The Commonside Community Development Trust, among its other responsibilities, is 
working to be a leader in promoting energy efficiency within the local area.  To serve as a better 
model of energy efficiency, the Trust would like to ensure that its main building, the New 
Horizon Centre, be operated as efficiently as possible.  The goal of this project was to evaluate 
the energy consumption of the Centre and to recommend measures the Trust can take to reduce 
consumption and carbon emissions.  To do this, we determined state-of-the-art energy audit 
practices to create an auditing process tailored to the New Horizon Centre.  Next, we completed 
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an in-depth energy audit of the Centre.  The team then used these results to create a set of 
recommendations that the Trust can adopt to realize their energy efficiency goals.   
There are numerous grants that the Trust is not eligible for because of the short term lease 
provided by the Merton Council.  This project has sought out funding organizations to provide 
written proof that this is what is impeding the New Horizon Centre from obtaining most grants.  
This proof can now be presented to the Merton Council to create a stronger case for the New 
Horizon Centre. 
During this process the team has also identified local opinions on the operation of the 
Centre and how adding efficient equipment, such as photovoltaic panels or a wind turbine might 
change the local opinion of the New Horizon Centre.  The pay back for these energy harvesting 
options have been calculated so that the Commonside Community Development Trust may 
decide whether these alternatives are practical for the building or not. 
To assess the energy consumption of the New Horizon Centre, an energy audit of the 
building has been performed.  This involved the analysis of past energy bills, lux readings, 
chemical smoke tests, illumination evaluation, boiler evaluation, walk through checklist audit, 
and a survey of employees to investigate relevant energy habits.  Together, these tests have 
enabled us to quantify the current energy consumption in the building.  The team then 
determined how much energy will be saved by contrasting new alternatives with the current 
energy use and loss found in the audit.  With these comparisons, the team has created a list of 
recommendations which include changes in equipment, material and relevant employee habits. 
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2 Background 
Global warming is a topic of rising concern across the entire world. The main cause of 
global warming is the increase of greenhouse gasses. Some greenhouse gasses are methane, 
carbon dioxide, and nitrous oxide. All these greenhouse gasses are naturally made, but due to the 
effect of products created by humans, these gases’ emissions have been increasing. The 
Intergovernmental Panel on Climate Change (IPCC) states that carbon dioxide (CO2) is the main 
anthropogenic gas that is accelerating global warming. Figure 1 shows the increase of 
greenhouse gasses and which gasses have the most emissions.  The increase of carbon dioxide 
causes changes in climate all over the world.  These changes in temperatures can lead to the 
death of crops, changes in water level, and changes in weather patterns.   With such major 
climate change, people question what is going to happen in the future, which is challenging to 
predict accurately at this point.  Researchers from IPCC state that “by the end of the 21st century 
the late summer ice in the arctic will be all gone” (Bernstein et al., 2007). This is a cause for 
major concern and countries have begun planning ways to reduce greenhouse gasses.  
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Figure 1: Global Anthropogenic GHG Emissions (Bernstein et al., 2007) 
 
Since climate change is a global concern, countries are joining together to develop 
solutions. An example of this effort is the United Nations Framework Convention on Climate 
Change (UNFCCC).  The United Kingdom and the United States of America are example of 
countries that signed into the UNFCCC. The primary goal of the UNFCCC is to gather the 
international community to discuss the problem on a global level.  Another example is the joint 
effort from various countries called the Kyoto Protocol. The primary goal of this protocol is to 
lower carbon emissions by 2012 (Cosgrove, 2009).  It is a starting point for countries to target 
climate change and to create their own ideas and plans on how to get rid of greenhouse gases.  
Figure 2 is a 2009 map showing which countries are ratifying in the Kyoto protocol. The 
countries that are in green have signed and ratified the protocol and the ones in red have signed 
but not ratified (CC Denmark by KEEN AS, 2010). Some countries that signed into the Kyoto 
Protocol are United Kingdom, China, Japan, and France. The Protocol opens the way for the 
individual countries to begin the discussion of how to create policy to reach international goals.  
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Figure 2: Countries Involved in Kyoto Protocol (CC Denmark by KEEN AS, 2010) 
 
The United Kingdom has set up plans to become more energy efficient and reduce carbon 
emissions on a national level.  To reach the goals set by the Kyoto Protocol and reduce carbon 
emissions the Climate Change act of 2008 was drafted.   In order to make the Climate Change 
Act more effective, targets were later set in the Climate Change Bill of 2009 to reduce carbon 
emissions by 60% by 2050 (Bradley et al., 2007). To reach these goals the Boroughs of London 
have come up with their own policies. The London Borough of Merton created a policy called 
the Merton rule, which targets energy efficiency and embedding it into everyday life, “the policy 
requires new building and homes to have ten percent of their energy coming from renewable 
energy equipment” (Merton Council, 2010). With this rule any new building that is being 
constructed will be energy efficient and will help lower the carbon emission. This means that 
schools, houses, markets, and any type of building that are built will have renewable energy 
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resources in them,  decreasing the impact on the environment. Some ways to utilize renewable 
energy are solar panels, energy efficient light bulbs and internal and external building materials.  
Merton is on the leading edge of energy efficiency but, there are always ways to improve by 
energy auditing old buildings and ensuring that new construction is energy efficient.  
 
2.1 Energy Audits 
One of the goals of this project was to complete an energy audit.  The energy audit 
investigated the energy efficiency of the New Horizon Centre at the time this project was starting 
so that recommendations can be made on how to increase the efficiency.  This section will 
present the details of what an energy audit is and how it is performed. 
 
2.1.1 Definition of Energy Audits 
According to Article 3, section l, of The European Parliament and the Council of 5 April 
2006, an energy audit is “a systematic procedure to obtain adequate knowledge of the existing 
energy consumption profile of a building or group of buildings, of an industrial operation and/or 
installation or of a private or public service, identify and quantify cost-effective energy savings 
opportunities, and report the findings.”  This definition calls for quantifiable testing and practical 
solutions for an energy audit that can be done on many levels.  An energy audit can be applied to 
a large industrial firm, small buildings1, and everything in between. Audits are used by managers 
and owners of buildings to reduce their energy consumption which saves money and is beneficial 
to the environment.  Additionally, The Merton Rule now calls for audits to be performed on all 
                                                 
1
 Even small residential apartments (Parliament and the Council of 16 December 2002) 
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new buildings.  Whenever a building is erected, has a change in ownership, undergoes major 
renovations, or changes tenants in the European Union an energy performance certificate must be 
presented to the new owner or tenant per requirement of Articles 6 and 7 of the European 
Parliament and the Council of 16 December 2002.  These certificates are then only valid for a 
maximum span of ten years. 
There are several levels of audits which can be quantified as levels I-III (Thurman, Younger, 
& Niehus, 2010).  A Level I audit involves observation during and ‘walk-through’ of a facility, 
which are recorded on checklists (Appendix B) and picks up only the more obvious sources of 
energy waste but can determine if a more in depth audit is required.  Level II is considered a 
standard energy audit and involves taking measurements and examining equipment to determine 
the energy impacts.  The energy use is approximated through an analysis of previous energy bills 
and compared to buildings of similar size using the Energy Use Index. This index is a metric of 
how much energy specific types and sizes of buildings should be using.  Analysis of the energy 
bills also includes trending of energy use over time, which reveals spikes in energy levels that 
may need to be investigated.  Level III involves a full analysis of past energy bills, 
comprehensive techniques such as thermal imaging, positive pressure testing, light readings, and 
measuring electrical component power usage. The data is thoroughly analyzed and used to 
develop an implementation plan to achieve optimal energy efficiency for the building being 
audited (Krarti, 2000). 
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2.1.2 Audits in the United Kingdom 
According to the European Parliament and the Council of 16 December 2002 energy audits 
must be done by a “qualified and/or accredited expert.”  In the United States, this is not the case, 
but would be the difference between a level I or II audit versus a level III audit that a 
professional would be able to perform.  There are many companies throughout the United 
Kingdom that will assist with a proper energy audit (FreeIndex.co.uk, 2011).  Professional audits 
have the advantage of making use of tools such as thermal cameras and chemical smoke kits, 
which can be used together to produce a comprehensive audit.  There are other tests such as a 
blower door, which is basically a fan that pushes air into the building, to exacerbate air leakages 
that can be more readily identified with an infrared thermal imaging and chemical smoke testing.  
The thermal image can be taken from inside the home or outside the house, looking for cold 
spots on the inside and warm spots on the outside (for winter circumstances).  Thermal imaging 
also gives the home or business owner a good idea of any areas that are poorly insulated.  The 
closest home option for this sort of energy audit would be to use a point thermal sensor, which 
will only tell the user the specific temperature at one area instead of producing a thermal image 
(United States Department of Energy, 2010h).  If done carefully, thermal point tests can yield a 
similar result to thermal imaging, but is not as likely to be as thorough. 
Energy audits can also be very effective without the use of expensive equipment.  Drafts in 
homes can be a significant loss and are usually the biggest, causing anywhere from 5-30% loss 
of energy.  Often drafts can be felt with touch in areas such as outlets, switches, windows, edges 
of rooms, doors leading outside the building, fireplaces, attic and cellar doors, and around air 
conditioners (United States Department of Energy, 2010b), which would be inspected in a level I 
walk through audit.  The possible problems that can be categorized in a walk through audit can 
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be seen in the checklist in (Appendix B). Possible upgrade options can be based upon Her 
Majesty’s Government standards which can be seen in The Building Regulations L1A, L1B, 
L2A and L2B.  These regulations are a good starting point to find out if existing equipment and 
insulation is sufficiently energy efficient. 
Analyzing energy bills can also be a good method of investigating energy use.  By looking at 
historical energy data peaks and troughs of energy use can be seen.  These energy spikes can be 
associated with certain seasons and the equipment run in those seasons can be inspected and 
more efficient alternatives can be researched.  Analyzing energy bills will also give insight into 
how much of each type of energy is being used, which can be useful information. 
 
2.1.3 Government Policies and Incentives 
In the European Union, energy regulations are decided on the country level, much like the 
arrangement of power seen in the United States where the power is held in the individual state’s 
hands, but guided by the national government.  In the U.S., the building energy codes are usually 
defined by a board within each state that meets periodically for updates.  For example, in 
Massachusetts the state Board of Building Regulations and Standards is responsible for updating 
the building code at least once every three years.  In England (and Wales) only the Secretary of 
State has the power to edit the Building Regulations.  The Building Regulations Advisory 
Committee serves to advise the Secretary of State in making and/or changing these regulations 
(Department for Communities and Local Government, n.d.). 
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There are incentives for energy efficiency in the United Kingdom as well as directives in the 
Building Regulations2.  By regulating the efficiency standards of appliances and buildings the 
government can have direct control over the implementation of energy efficiency.  The 
government offers programs that will aid with costs and entice landlords to use energy efficient 
materials.  The following is a list of funding opportunities available to the Commonside 
Community Development Trust: 
• Scottish Power – Green Energy Trust 
o Amount: £25,000 maximum 
o Will fund up to half of the cost of renewable technology 
 Project must be completed before application 
• SITA Trust 
o Fast Track Fund 
 Requires ownership of the building or a lease of at least 10 years 
• Can be applied for by the Merton Council on behalf of the 
Commonside Community Development Trust’s behalf 
 Amount: £10,000 maximum 
• For projects under £20,000 total 
 Available for new physical improvements (new heating systems, 
double glazing, any other improvements to energy efficiency) 
 Deadlines are June 20th, August 22nd, and October 22nd 
• Notification of the decision is about two months after the 
deadline for each 
                                                 
2
 The United Kingdom’s government building codes 
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o Core Fund 
 Requires ownership of the building or a lease of at least 10 years 
• Can be applied for by the Merton Council on behalf of the 
Commonside Community Development Trust’s behalf 
 Amount: £50,000 maximum 
• For projects under £250,000 
 Available for new physical improvements (new heating systems, 
double glazing, any other improvements to energy efficiency) 
 Deadline is July 25th 
• Notification of decision is November 25th 
• JJ and Mark Leonard Charitable Trusts 
o Amount: £2,540 - £125,000 
o Must be used for environmental education 
 Preference to children and young adults 
o No deadline, accepted proposals will be returned in 8 weeks 
• Awards For All 
o Amount: £300 - £10,000 
o Can be used for training, transport costs, venue hire, publicity materials for 
the project, equipment, land, and building refurbishment projects less than 
£25,000 (including taxes) 
o Must apply for funding at least three months before the start of the project 
• Santander Foundation Grant 
o Amount: £10,000 maximum 
12 
 
o Must directly aid disadvantaged people though education or financial 
capability 
o Can be used for equipment, training, project costs, salaries 
• The Salix Energy Efficiency Loans Scheme 2 
o Up to 100% of energy saving in the form of an interest free loan 
o Minimum value of project is £500 and the total minimum application and loan 
amount is £5,000 
o Project must have a payback less than 5 years 
 
2.2 Energy Saving Alternatives 
 As shown in Figure 3, different elements of a typical non-domestic building contribute to 
carbon emissions in varying degrees.  Clearly, heating results in the largest amount of carbon 
emissions at 46%.  Lighting and cooling and ventilation follow with 23% and 11% contributions, 
respectively.  The potential for reducing carbon emissions in these areas can be seen in Figure 4.  
In order to reduce the carbon footprint of a building, energy saving alternatives must to be 
considered for the heating, lighting, and office equipment in the building along with the other 
uses shown on the chart.  This section will explore these alternatives. 
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Figure 3: Carbon Emissions in Non-Domestic Buildings (Carbon Trust, 2009b) 
 
 
Figure 4: Potential for Carbon Emission Reduction (Carbon Trust, 2009b) 
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2.2.1 Energy Harvesting Alternatives 
Most of this report has dealt with the notion of saving energy, but this section will 
investigate renewable sources of energy that can be used.  The most common types of renewable 
energy harvesting are photovoltaic, wind, and geothermal.  Since the New Horizon Centre is in 
an urban area, this report does not include analysis on geothermal. 
 
2.2.1.1 Photovoltaic Arrays 
Photovoltaic (PV) panels can be an effective way to produce renewable energy from the 
environment.  Since one panel does not produce much power, usually an array of panels is used.  
These panels will not often produce more energy than is being used in the building, but if they do 
then the energy can be put back in to the common power grid which will give the building credit 
towards future energy purchases.  They are low maintenance and produce completely renewable 
energy but are sometimes not practical because they are expensive and do not have a high 
efficiency. 
Since the panels produce energy from radiation, it is desired that they are angled so they 
receive the maximum radiation from the sun.  The average yearly solar radiation in the UK can 
be seen in Figure 5.  In London, the tilt angle to get the most sunlight is approximately 30˚ 
(Carbon Trust, 2008).  In order to further maximize the amount of radiation that the panels 
receive, the panels can be mounted so that they track the sun as it travels across the sky.  Having 
the panels track the sun will reduce radiation that is reflected off of the panels without reaching 
the photovoltaic materials (JRC European Commission, 2010).   
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Figure 5: Solar Irradiation of the UK and Ireland (JRC European Commission, 2008) 
  
One important factor that plays in to designing a photovoltaic system is the type of panel that 
should be used.  The most common panels are crystalline silicon PV, which tend to be between 
12-15% efficient.  Thin-film PV is another option to consider.  While they are not as efficient as 
crystalline panels, with an average between 6% and 10%, they are less expensive, lighter, and 
more flexible than other alternatives (Carbon Trust, 2008).  In the end, the choice of panel is 
determined by the needs of the building and available funds.  
 The costs associated with PV systems play a very important role in its feasibility.  A roof 
mounted PV system costs from £5000 to £8000 per kWp (peak power output), although at 
current prices systems can cost below £4500 per kWp.  As the size of the array increases, its cost 
per kWp will drop (Carbon Trust, 2008).  These costs are split between the actual panels, labor, 
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and control equipment (Carbon Trust, 2011).  Figure 6 shows the cost breakdown of a solar array 
at the Stoke Local Service Centre.  
 
 
Figure 6: Cost Breakdown for PV Installation at Stoke Service Centre (Carbon Trust, 2011) 
  
The cost of the array is used to calculate the payback period of the entire PV system.  In 
addition to the cost of the entire system, the payback calculation must also include estimates of 
the power the array will produce and the price of electricity.  In the UK, payback periods can 
tend to be longer than the life of the system itself.  There are some cases that the Carbon Trust 
has studied where that is not the case.  The payback period for the Stoke Local Service Centre 
mentioned earlier is 16.5 years for instance.  That period would be even smaller if it were 
installed at current prices, cutting the payback to 12 years.  Receiving funding through grants or 
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feed-in-tariffs would also shorten the payback period (Carbon Trust, 2011).  Although these 
payback periods may seem lengthy, investing in solar panels compares favorably to other types 
of investments, such as savings accounts and stocks in some cases. (Andy Black, 2009). 
 
2.2.1.2 Solar Thermal Collectors 
Solar thermal collectors are similar to solar panels aesthetically but collect heat from the 
sunlight instead of photons.  This can be an effective way to harness the electromagnetic energy 
from the sun that reaches the earth.  In this section the different types of solar thermal collectors 
will be discussed and how they may be used at the New Horizon Centre.  It is important to note 
that the thermal collector collects energy in the form of heat. The system overview can be seen in 
Figure 7.  This is the standard system set up and requires a large holding tank. 
 
 
Figure 7: Thermal Collector Overview (Green Works, 2010) 
 
The main types of collectors are flat plate and evacuated tube.  The evacuated tube is the 
more expensive but the usually the better alternative.  The evacuated tube design is more 
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practical for areas that experience colder weather throughout the year.  That is a result of the 
energy being collected in vacuum sealed tubes and which causes much less thermal loss than the 
flat plate.  A flat plate can utilize the ambient outdoor heat on top of solar energy to heat the 
water, but because England is in a cooler climate that would not play much of a role. 
 
 
Figure 8: Flat Plate vs Evacuated Tube (ITS-solar Ltd, 2009) 
 
Figure 8, shown above, displays a side by side comparison of similar sized evacuated 
tube and flat plate collectors.  It can be seen that the evacuated tube is the more efficient of the 
two.  The evacuated tube collector is staying fairly constant while the flat plate is fluctuating 
enormously with the solar radiation.  This can be overcome with large water holding tank. 
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2.2.2 Lighting 
 Lighting an average American household accounts for 15% of its energy use, and 23% in 
a British non-domestic building.   As shown in Figure 9, new lighting technologies can offer a 
significant decrease in this amount. Compared to incandescent light bulbs, which are most 
common, more efficient technologies can offer a 50% - 75% decrease in energy used for lighting 
(Carbon Trust, 2010a; United States Department of Energy, 2010e).   
 
Figure 9: Comparison of Light Bulb Technologies (Carbon Trust, 2010a) 
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Fluorescent lighting is used throughout the New Horizon Centre and is fairly energy 
efficient.  Fluorescent bulbs use 25% - 35% of the energy that incandescent bulbs do, while 
emitting the same amount of illumination and lasting about 10 times longer.  Other advantages 
can be seen in Appendix A.  Fluorescent bulbs also emit less heat than incandescent bulbs.  
Some drawbacks to fluorescent bulbs are that they lack color rendition when compared to 
incandescent bulbs and they are more expensive up front (United States Department of Energy, 
2010c).  They can also create stains on the diffusers and block a large portion of the light they 
create, which is a large problem at the New Horizon Centre.   
The light emitting diode (LED) is another alternative technology to incandescent lighting.  
LEDs use 25% of the energy that incandescent bulbs do, while lasting 25 times longer.  They 
also emit very little heat and have a similar color rendition to fluorescent bulbs.  Other aspects of 
LED performance can be seen in Table 1.  Because LEDs are directional, they are not best suited 
for ambient lighting unless put through a diffuser, but they are superior to other alternatives for 
task lighting because their light does not need to be reflected (United States Department of 
Energy, 2010d).  Fluorescent lighting and LEDs are both reasonable alternatives to incandescent 
lighting which offer significant energy savings. 
 Day lighting is another option that can be utilized to reduce the use of energy to light a 
building.  Simply put, day lighting is the use of windows and skylights to bring natural sunlight 
into a room (United States Department of Energy, 2010a).  If a building has windows, day 
lighting already occurs and artificial light probably does not need to be used in those windowed 
rooms during the day.  There are some day lighting principles that are tied to the positioning of 
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windows around the building, which would be costly to implement on an existing building 
(United States Department of Energy, 2010a).    Despite that, there are other more accessible 
options worth being explored.  In his article, Rapheal explores the use of light shelves.  A light 
shelf is “a horizontal or inclined projection with a high reflectivity meant to increase the depth of 
daylight penetration into a room” (2010).  Usually, a light shelf is stationary during the course of 
the day.  He describes a method to make light shelves even more effective by adjusting them 
during the day to better suit the position of the sun (Raphael, 2010).  Daylight blinds are another 
way of increasing the natural light in a room.  These blinds reflect sunlight upward into the 
room, maintaining brightness while reducing direct exposure and glare (Carbon Trust, 2010c).  
Light shelves, either adjusting or stationary, and daylight blinds are an option to improve the day 
lighting of an existing building. 
 
2.2.3 Heating and Cooling 
 Heating and cooling accounts for 56% of energy consumption in US homes according to 
the DOE and 46% in British businesses, according to the Carbon Trust (Carbon Trust, 2010a; 
2010g).  The technologies of heating and cooling do not only include the actual furnace or air 
conditioner, but also supporting equipment such as air ducts and thermostats.  In order the 
maximize efficiency of heating and cooling system, the entire system must be evaluated and 
improved, which can be costly.  In some cases, it is best to start with improving the supporting 
equipment in order to increase efficiency in a cost effective manner. 
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2.2.3.1 Thermostats 
Due to the growing cost of heating and cooling a building, much research has gone into 
how to best manage these systems to reduce their use overall.  Simply setting back thermostats 
when a building is unoccupied can save on energy used to heat it (Moon & Han, 2011; 2010i).  
Many thermostats are programmable, so occupants of the building don’t even have to remember 
to reset the temperature for these setback periods.  Studies have shown that a 1°C setback can cut 
heating costs by 8% (Carbon Trust, 2010c).  Meyers et al. look even further into the potential for 
thermostats to increase heating and cooling efficiency (2010).  They find that thermostats can be 
even more effective when they control different zones within a building, because it cuts down on 
overheating some areas of the building.  This change increases the efficiency of the entire system 
(Meyers et al., 2010).  When looking for low cost ways to improve heating and cooling 
efficiency, control systems like programmable thermostats are a clear option to consider.  
 
2.2.3.2 Delivery Systems 
 The efficiency of how heat is transferred from the source throughout the building is very 
important to consider when working to reduce carbon emissions.  The Carbon trust breaks down 
these methods of transfer into wet systems, warm air systems, and radiant systems (Carbon 
Trust, 2010b).  Wet systems include hot water radiators, which are one of the most common 
methods of distribution (Carbon Trust, 2010b; United States Department of Energy, 2011a).  
Utilizing zone heating is a good way to maximize the efficiency of hot water radiators.  Warm air 
systems use ducts to transfer heated air from the source throughout the building (Carbon Trust, 
2010b).  It is important to make sure the ducts are well sealed, so that they do not lose heat into 
non-heated areas.  Keeping the duct registers clear of both dust and nearby furniture is also 
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important to its operation (United States Department of Energy, 2010f).  Radiant systems make 
use of infrared radiation to generate heat in lieu of heated water or air (Carbon Trust, 2010b).  
These systems are the most energy efficient of the three, although they are not as widely used.  
Heat is most often transferred through the floor into the room, because of this some floor 
coverings, such as carpeting, are not recommended with floor radiators.  Wall and ceiling-
mounted panels can also be used for radiant heating, but they are more expensive to operate.  
Because it is reasonable to assume that the New Horizon Center does not have radiant heating, 
and installation costs will be high, it is unlikely that it will be a feasible recommendation as an 
energy saving measure.  Still, it may be useful to keep it in mind as an option. 
 
2.2.4 Smart Metering 
A useful tool that can help manage energy use is the smart meter.  Smart meters are 
electrical, gas, or water meters that automatically take readings and store the data.  These can 
often be linked directly to the electrical provider so that it does not have to be manually read.  
They will often have added features that can give the owner a more in depth analysis of their 
energy consumption than their typical energy bill would provide to them.  This will provide an 
opportunity to better understand their energy usage and find ways to reduce it.  These meters can 
shed light on peak usage times so businesses can target them with cutback efforts.  In a study 
done by the Carbon Trust it was found that “SMEs using advanced metering can identify an 
average of 12% carbon savings and implement an average of 5% carbon savings” (Carbon Trust, 
2007).  A potential drawback is that smart meters are more expensive and more complicated than 
standard meters.  Therefore, a company would want to perform a cost benefit analysis before 
buying and installing smart meter(s) and determine if it justifiable for their particular case.  There 
24 
 
is also the aspect of communication and technical problems for the meter itself.  To overcome 
this aspect the utility must have the staff and expertise to troubleshoot and solve communication 
and other technical problems that may arise with smart meters. 
 
2.2.5 Office Equipment 
Office equipment is an integral part of any business, and it is also a contributing factor to 
its energy consumption.  Figure 10 shows the percentage breakdown of the energy used by 
different types of office equipment.  Computers account for a large portion of that breakdown.  
Computers are often left on 24 hours/day in many office environments, but turning them off at 
night and over the weekend will result in a 75% decrease in energy consumption (Carbon Trust, 
2010a).  Many computers also have energy saving features, which should be activated.  In 
addition, monitors should be turned off if users are to be away from their desks for more than ten 
minutes (Carbon Trust, 2006).  If a business is willing to make the investment, there are modern 
alternatives that will also help reduce energy consumption.  Newer computers will be more 
energy efficient than their older counterparts.  Laptops have been designed to be as energy 
efficient as possible, so they can be a great solution in some cases.  In addition, flat screen 
monitors consume more than two-thirds less energy than older, standard monitors (Carbon Trust, 
2006). 
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Figure 10: Energy Use of Business Equipment (Carbon Trust, 2006) 
 
 Printers, photocopiers, and fax machines also contribute to the energy consumption of an 
office space.  Like computers, it is important that this equipment be turned off during non-
business hours in order to cut down on wasted energy.  Because these machines are used by a 
group of people, it is important to designate one person who is in charge of turning them off 
every day.  Plug in timers are another, hands-free solution to making sure this equipment is 
turned off at the proper times (Carbon Trust, 2006).  Because of the heat they produce, 
businesses should avoid having printers, photocopiers and fax machines in air conditioned 
rooms.  If they are in air conditioned rooms, they should be located away from the thermostat, so 
its temperature reading of the room is not distorted (Carbon Trust, 2010a).  As with computers, 
there are energy saving options a business can take with printers and photocopiers.  Generally, 
the faster a machine prints or copies, the more energy it uses. Also, laser printers use much more 
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energy than inkjet printers.  Even while in sleep mode, a laser printer can use up to twice the 
amount of energy of an inkjet printer that has similar specifications (Carbon Trust, 2010a). 
 
2.3 Adoption Challenges 
Although there is a wide variety of energy saving alternatives available to individuals and 
to businesses, some difficulty still remains in getting them to adopt these changes because it 
involves changing their behavior.  Making people aware options available to them and the 
benefits they will experience is just part of the process of motivating change.  People can also be 
motivated through different forms of incentives and feedback. 
 Inaction on the part of home and business owners with regards to energy efficiency is due 
to a variety of factors.  The Carbon Trust cites the non-domestic building’s ‘circle of inertia’ as 
the main factor in a lack of action on the part of businesses.  This circle is caused by a lack of 
incentive for either the building industry or building tenants to change how they operate.  
Tenants tend not to take any action because they do not own the building, and so do not want to 
make any investments to change any part of its infrastructure.  Building developers do not create 
more energy efficient buildings because they have no material incentive to, they do not pay the 
energy bills (Carbon Trust, 2009b).  The continued rise of household’s energy use is due to a 
variety of large and small scale factors.  The larger factors are referred to as TEDIC factors, 
which include technological developments, economic growth, demographic growth, institutional 
factors, and cultural developments.  These TEDIC factors influence smaller scale factors like 
personal motivations, abilities and opportunities (Abrahamse, Steg, Vlek, & Rothengatter, 2005).  
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It is important to keep TEDIC factors in mind when forming a plan to motivate homeowners to 
voluntarily change their habits. 
 In order to properly minimize the energy usage in the New Horizon Centre, the 
employees will have to pick up new, environmentally friendly habits.  There are some barriers to 
employees adopting energy conserving habits in the workplace, including a lack of financial 
incentive and not knowing how much energy they are using and being able to compare that to 
previous periods.    On the other hand, employees are easier and cheaper to target and keep track 
of (Carrico & Riemer, 2010).  One method for getting employees to reduce energy use is through 
peer education.  In this case, an employee would be charged with educating the others on new 
energy efficient practices.  It would be easy for the educator to observe and offer advice on a 
daily basis in the workplace setting (Carrico & Riemer, 2010).  Another method would be to 
provide periodic energy use feedback to the employees at the New Horizon Centre.  It is believed 
that feedback is effective because it creates a relationship between a person’s actions and a 
desired result (Carrico & Riemer, 2010).   Carrico and Riemer’s study found that peer education 
and periodic feedback are both effective methods of reducing energy use in the workplace, with a 
combination of both being most effective (2010).  Given the small number of people the 
Commonside Trust employs and its motivations for reducing its carbon footprint, it may be most 
effective to recommend a combination of both of these methods.  A peer educator would be able 
to inform the other employees and be an onsite contact to field any questions over time, while the 
feedback would provide the employees with a solid measure of their performance.   
One the Commonside Trust’s future goals is to influence its community in order to get it 
to reduce its energy consumption.  For that reason, it will be useful to explore methods the Trust 
could employ to reach out to the community and reduce its carbon footprint.  Overall, strategies 
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for influencing environmental behavior can be broken up into antecedent interventions and 
consequence interventions.  Antecedent interventions include commitment, goal setting, 
information and modeling.  Consequence interventions involve the use of feedback and rewards 
(Abrahamse et al., 2005).  Of all of these methods, a combination of feedback and goal setting 
appears to be most effective (Abrahamse et al., 2005; Abrahamse, Steg, Vlek, & Rothengatter, 
2007).  In that case, a goal would be set for a household (eg. A 5% reduction in energy use), and 
then the household would receive periodic feedback as it tried to meet this goal.  As the 
frequency of the feedback increases, so does its effectiveness (Abrahamse et al., 2005; 
Abrahamse et al., 2007).  Although utilizing feedback could definitely aid the Trust is reaching 
its goals, it may be too tall a task for the trust to provide feedback for its entire community.  In 
that case, education coupled with goal setting is another effective method which could be a more 
feasible strategy (Abrahamse et al., 2005).  The Trust could educate the community on energy 
saving practices by using pamphlets or newspaper articles, which would be easier than collecting 
all of the information required to provide feedback to community households.  In any event, 
there is a variety of options available to the Commonside Trust to reach out and influence the 
energy usage of the community. 
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3 Methodology 
Like many non-profits, the Commonside Community Development Trust is facing 
significant budget challenges due to the state of the economy.  Because of this, the Trust is 
searching for ways to save money and make a positive impact on the environment without 
compromising its impact on the community.  The team performed an in depth energy audit of 
their building, the New Horizon Centre, and recommend energy saving options that will cut 
down on costs and carbon emissions.  To be assured that the team performed the best possible 
audit, their first objective was to identify the state-of-the-art auditing practices in the UK.  Once 
that was accomplished, the team proceeded on to the next objective, which was performing the 
energy audit itself.    With the results of the audit, the team was able to recommend changes that 
will increase the energy efficiency of the building while reducing the costs of its operation.  The 
sponsor was also interested in community opinion on the way the building is operated.  To 
satisfy that objective, the team conducted a survey of the patrons of the New Horizon Centre. 
 
3.1  Energy Audit 
The energy audit portion of this project evaluated the current state of energy efficiency in 
the New Horizon Centre, which houses the Commonside Community Development Trust.  This 
was later used as the basis upon which recommendations to improve energy efficiency were 
made.  There are different methods that can be used to complete an energy audit, which is why 
research was needed to determine the most acceptable auditing practices.  Once the best auditing 
practices were determined the auditing procedure began. 
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3.1.1 Characterizing Best Auditing Practices 
 Once the team arrived in the UK, the first objective was to identify the most effective 
energy auditing practices in the UK.  This research built on that of our literature review, using 
materials in the UK that the team had not yet been able to obtain. The team also interviewed 
other personnel in the UK who were able to recommend the best ways to go about the audit.  The 
popular techniques used in the United States have been established and interviews with 
professional auditors have been performed.  A member of the team shadowed a professional 
audit the week before leaving for this project to get some hands-on training in the practices used 
in the United States, which will most likely be similar to those used in the United Kingdom. 
 
3.1.2 Performing Energy Audit 
An energy audit was performed to determine possible energy losses in the New Horizon 
Centre.  These losses were then the basis of recommendations on improving the energy 
efficiency of the building. There were specific steps that need to be accomplished to complete a 
successful level III audit.  They are: 
• Preparatory Work 
• Data Collection 
• Analysis 
The specific details of completing these steps are outlined in the following sections. 
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3.1.2.1 Preparatory Work 
The first step to our energy audit was characterizing the New Horizon Centre.  This 
required attaining the building plans and energy bills for the past two years.  Since the New 
Horizon Centre did not have an official building plan, the team created one.  Once the plans were 
completed, the rooms of the building were numbered so they could be easily referenced in the 
energy checklists.  These drawings were the building block for the walk-through portion of the 
audit and displayed where the major concerns for the building are.  This also gave the team a 
square footage of heated/cooled area in the building that was used in later calculations for the 
Energy Use Index. 
 The data from the energy bills was analyzed in a manner that displays the changes in 
costs for each type of energy over time.  To best visualize this analysis, the team graphed the 
amount of money spent on energy per month.  Displaying the data in this fashion made it easier 
to see spikes in energy use.  These spikes are the most likely places to save energy, so they were 
the initial focus of the auditing process.  The team also kept in mind that there is natural seasonal 
curve that guides the plot as the heating and cooling seasons come and go.  Another useful data 
arrangement was to create a pie chart displaying the percentage of each type of energy the 
building is using.  The different types of energy were traced to the actual use of that energy 
depending on the Centre’s equipment.   
There were also various changes associated with an energy bill that were taken into 
account such as cost adjustments, demand charges, and power factor charges.  If the price of 
energy had greatly changed, that would have been seen in cost adjustments.  This needed to be 
taken into account so that changes in cost did not impact the actual amount of power used in the 
efficiency plots and the same is true with demand charges.  The New Horizon Centre was 
32 
 
unlikely to have high power factor charges because it does not have any large machinery that is 
inductive or capacitive, which draw reactive power. 
 After the building plans and energy bill data were obtained and organized, the Energy 
Use Index was calculated, which is measured in Btu per square feet per year.  We used this index 
to compare the New Horizon Centre to other buildings of similar use to see if it is at an 
acceptable efficiency level.  A graph of acceptable value ranges can be seen in Figure 11. 
 
Figure 11: Energy Use Index Standards (Thurman et al., 2010) 
 
The New Horizon Centre falls under both the category of “office” and “school” and was 
expected to be relatively low in energy consumption compared to most buildings.  A spreadsheet 
was made in order to calculate this value, which takes in all the energy data from the bills for the 
past year per meter, converts each energy form to Btu’s and sums them.  This value was then 
divided by the square footage of the building.  To obtain an accurate long term reading, we 
averaged several consecutive years together. 
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3.1.2.2 Data Collection 
 After the building was properly characterized, the physical walk-through audit was 
performed.  There were checklists used for particular sections to ensure that energy information 
was not missed, these can be seen in Appendix B (Thurman et al., 2010).  
  Each one of these categories had its own checklist style sheet that was filled out during 
the walk-through audit.  These checklists can be seen in Appendix B.  They were combined and 
tailored to fit the New Horizon Centre’s needs.  Whenever the team encountered one of these 
categories during the walkthrough audit it was assigned a reference number which the team 
recorded on the simplified building plan.  This provided a map to the problems on the checklists 
so they could be found quickly.  These areas were then rated, based on a visual inspection, on the 
corresponding categorical checklist sheet.  This rating was used as the prompt for further 
investigation after the walk-through inspection was completed.  The end result was thirteen lists 
containing all the energy aspects of the building separated into their categories.   
At this point, we had checklists which listed all possible energy losses in the building.  
We summed all ratings on the checklists and divided by the number of energy losses cataloged 
on the checklist, finding the average rating of that category and giving values to the problem 
areas of the building.  We used this metric to further assess the current state of energy efficiency 
of the building and it also provided an organized list of all problem areas to base 
recommendations on.  To perform a level III audit, much more investigation and quantification 
had to be performed in order to completely expose all energy losses. 
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3.1.2.2.1 In-Depth Analysis 
 One of the areas that required a more in depth investigation was the building envelope. 
The team used a few useful tests to further analyze this aspect of the Centre.  The main causes of 
losses associated with the building envelope are drafts and poor insulation.  A chemical smoke 
kit was used for identifying drafts.  This is a piece of equipment that uses vapor that is sprayed 
and allows the user to see the airflow.  Originally, this would be done with a chemical smoke, 
which is where it got the name from, but the vapor is now used to the toxic properties of the 
chemical smoke (Doty & Turner, 2006).  Often blower door tests are used as well, which 
increases the rate of flow of drafts to make them more obvious.  The team was unable to obtain a 
proper blower door for this project due to high rental fees. 
To determine the integrity of insulation an infrared thermal imaging is often used.  This 
will shows the temperature gradient along any surface and will therefore display where the 
insulation is bad.  If a thermal camera is not available, an infrared point scan can be used.  This 
will make use of an infrared thermometer and points along the surface will be measured to 
determine the temperature gradient.  In the case of the New Horizon Centre, the insulation was 
purely brick, so infrared imaging was not necessary. 
Electrical components were also investigated into further.  The major concerns for this 
loss were lighting and electronics use.  Lighting can often be turned to a lower level.  To evaluate 
if lighting is at a proper level, lumen readings in all rooms were taken at different times of the 
day and compared to OSHA standard 1926.56, which is an American standard that gives 
acceptable light levels for the work environment but is an internationally accepted standard.  
However, it is understood that the lighting levels at the New Horizon Centre may be higher due 
to the presence of elderly.  This type of investigation often leads to one of two popular 
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suggestions.  For components that do not have built in power settings an option is installing 
smart power strips that can automatically turn off this component when not in use and turn it 
back on before it is usually needed.  For components that do have power settings, the settings are 
often changed to be stricter. 
 During the walk-through audit, all energy control devices were inspected.  These were 
usually devices that control heating and cooling.  These controls were marked down on the 
building plan and the make, model, and settings should be recorded.  Installing controllers that 
have timers are often an effective way to increase efficiency.  These timers can be set to turn 
down the heating/cooling systems near the end of the work day and turn them back up before the 
workday begins.  These controls should also not be in a position where people can access them 
easily.  Often employees will adjust the heating/cooling to their liking without much regard for 
the implications. 
 
3.1.2.2.2 Employee Survey 
To further analyze potential carbon reduction at the New Horizon Centre the team 
surveyed the employees. This survey sought to characterize the employees’ daily habits which 
have an effect on their use of energy.  These surveys investigated if they turn the lights off when 
no one is in a room, if the computers are shut off at the end of the day, and other energy related 
habits. The survey was a face to face questionnaire covering all different types of employees 
from manager to janitor asking questions that apply to their job description. (See Appendix C for 
survey questions).  The team used the results of the survey to recommend habitual changes that 
need to be made in order to further lessen the carbon impact of the New Horizon Centre. 
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3.1.2.3 Post Analysis 
Once the team analyzed the state of energy use at the New Horizon Centre, the team 
developed a plan in order to make improvements.  To start creating this plan, the team first had 
to identify all of the carbon reducing options available.  Some of these options have already been 
discussed previously in this document.  When the team arrived in the UK it was important that 
the team continue to seek out more alternatives in literature and searching for local sources of 
information.  Talking to the right experts in the London area revealed useful insight into local 
carbon reducing practices.  In addition, those local experts offered some advice on where to 
receive outside funding for changes that the team recommends later in this report.   
The final part of the audit was to assess applicable incentives for having an energy 
efficient building.  Since the Commonside Community Trust is a nonprofit organization, it is 
important that the team can not only justify the changes outlined in this report but show that they 
can be completed practically.  Often, the changes will not be practical if the Trust has to pay for 
the entire project itself.  This is why grants and 0% interest loans can be used to cut back on the 
payback period.  A list of grants that the Trust is eligible for can be seen in the background 
chapter of this report. 
 
3.2 Surveys 
The Commonside Trust is also interested in the community’s opinion on the way the New 
Horizon Centre is operated.  To determine these opinions, the team has conducted a survey of 
residents who take advantage of the programs offered at the New Horizon Centre and local 
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figures involved with the Commonside Trust.  The goal of surveying these patrons was to 
investigate their opinions regarding how the Trust is attempting to reduce their energy usage. 
The survey also aimed to discover if there were any alterations the participant thought the 
Commonside Trust should consider.  
 
3.2.1 Patron Survey 
To further expand on our knowledge of community opinion, the team conducted face to 
face surveys along with paper surveys with the same questions, which was easier to distribute at 
night when the team was not present. The main target group of the surveys were the patrons of 
the New Horizon Centre. The team investigated questions that explored their knowledge of 
energy saving techniques and ideas they may have for the New Horizon Centre (see Appendix 
C).  During the day the team conducted the surveys face to face, but it became apparent that a lot 
of people are also around the Centre at night.  In order to involve the people who attend 
programs at the Centre at night, we left a paper survey at the main entrance that they could fill 
out.  The team also asked the night staff to promote our survey, which he was pleased to do. The 
results of this survey were then used to evaluate opinion on the operation of the New Horizon 
Centre. 
 
3.2.2 Interviews 
In order to get the most up to date information with regards to available funding, the team had to 
get in contact with members of the Merton Council as well as heads of other local groups.  The 
initial contacts were recommended to us by the sponsor.  During these initial interviews, the 
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team was often referred to another individual.  These individuals would be contacted as well.  
However, in time, it was found that most of these contacts would refer the team back to 
individuals whom had already been interviewed.  Fortunately, enough information was gathered 
to provide funding opportunities for the recommendations outlined in this report.   
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4 Results and Recommendations 
This chapter will discuss the findings of this project that are the basis of the 
recommendations.  The analysis protocol of these results will be described in this section as well 
to help justify any recommendations made.  This chapter is designed to be used as a launch pad 
to guide the reader though the protocol of improving the energy efficiency of the New Horizon 
Centre and attaining funding when possible. 
 
4.1 Recommendations Requiring Investment 
This section outlines the recommendations that require a significant amount of investment.  
These recommendations will typically have a larger impact on the annual energy savings and less 
to do with community involvement.  However, the savings from these recommendations can be 
used to create new or provide supplementary financing for community programs.  Grants and 
zero percent interest loans are also discussed in an effort to have these programs financed and cut 
back on the investment required by the Commonside Community Development Trust. 
 
Lighting 
During the walk through audit, it was found that all lights in the New Horizon Centre were 
fluorescent.  As discussed in the background of this report, these lights are more efficient than 
incandescent bulbs, but are not the most efficient.  Therefore, changing to LED lights will save 
the New Horizon Centre energy and consequently money on their electrical bills.  It was found 
that there are 138 eighteen watt and 69 fifty-five watt fluorescent tubes.  To find the annual cost 
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of lighting currently installed in the New Horizon Centre, the following logic was followed, seen 
in Figure 12. 
 
 
		
						 = 138 ∗ 18	 + 69 ∗ 55	
= 6304	 = 6.304	  
 
	!"		
			 = 6.304	  ∗ 10				#$ ∗ 352	#$		$
= 22190.08	  
 
	!"	&''	()# = 22190.08	  ∗ 0.07	# 
= 1553.31		# 
 
Figure 12: Current Annual Lighting Expenditure Calculation 
 
To calculate the speculative cost of changing these lights to energy efficient LED lighting 
the same logic was followed.  However, in this case, the eighteen watt bulbs now only consume 
seven watts and the fifty-five watt bulbs only consume fourteen watts.  This logic can be seen 
below in Figure 13. 
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			
= 1.932	  ∗ 10				#$ ∗ 352	#$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+,"-	!"	&''	()# = 6800.64	  ∗ 0.07	# 
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Figure 13: Speculative Annual Lighting Expenditure 
 
This breakdown shows that the New Horizon Centre can save approximately 1077.26 
Pounds per year, or 69.35% per year on their lighting systems.  These calculations can be seen in 
Figure 14.   
 
+,"-	+-' = 	+#' − +,"-	+#'
= 1553.31		# − 		476.05		# = 1077.26		# 
 
,'	+-' = 	+,"-	+-'		 ∗ 100 =
1077.26
1553.31 ∗ 100 = 69.35% 
 
Figure 14: Lighting Savings Calculations 
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These prices and watt ratings are based upon the pricing guide Net LED Lighting (Net 
LED Lighting 2011 Discounted Price List, 2011) which can be seen in Appendix E.  However, 
there will be an initial investment to change the light bulbs over to high efficiency LED bulbs.  
This is calculated below in Figure 15. 
 
0-			# = 138	1"2 ∗ 13.88		# + 69	1"2 ∗ 26.66
= 3754.98		#	0- 
 
$2, = 	+-'		3 =
3754.98		#
1077.26		#		3 = 3.49	3	$	1,  
 
Figure 15: Lighting Payback Calculations 
 
Since this initial investment is high, this would be one of the areas that would be practical 
for the use of a grant.  The grant that fits this particular project the most is the SITA Fast Track 
Fund (SITA) (SITA).   
 
Photovoltaic Arrays 
 The New Horizon Centre is located in an area which is favorable to a photovoltaic (PV) 
array.  It is in a large clearing, with very little shade cast on its roof.  There is also a sufficient 
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amount of space on the roof for the panels to be oriented facing south.  That being said, an array 
large enough to meet the electricity needs of the New Horizon Centre is likely too large and too 
costly to be feasible.  Therefore, it would be unreasonable to include batteries as part of the 
array’s cost.  The PV array would help power the Centre during the day, cutting down on the 
amount of energy that would have to be purchased from a power company.  If the array were to 
produce more electricity than demanded by the building, or if it produced extra power on 
weekends or holidays, the electricity could be sold back to the grid for a profit.  Along with the 
power benefits, a PV array would also send a strong message to the community that the 
Commonside Trust is serious about its environmental impact. 
There are many calculators and models available for determining the size of PV systems.  
The team utilized the software “PVsyst” evaluator for our purposes.  Per our research, the panels 
were set to a tilt of 30° facing directly south.  For the London area, the simulator estimated the 
average solar energy over the year to be 2.9 kWh/m2/day.  On a monthly basis, the summer 
months yielded much more energy than the winter ones, which is to be expected.  These 
estimates can be seen in Figure 12.  
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Figure 16: Solar Irradiation by Month 
 At an initial nominal power of 4.4 kW, the program estimates a cost of 26830 Pounds. 
This initial cost is evaluated further while moving through the modeling process. 
 In the next step of the modeling process, actual PV panels are chosen to apply specific 
data in the model.  The team chose BP solar panels because they are available in the UK and 
have an appropriate size for the New Horizon Centre.  It would take 20 BP 3220N panels to 
provide the planned power of 4.4 kWp, which would take up an area of 33 m2.  As shown in 
Figure 13 system like this would provide an average of 2.32 kWh/kWp/day.  Clearly, the 
monthly averages differ between winter and summer months.  To get the total estimated kWh 
produced by the system, one needs to just multiply the average kWh/kWp/day by the size of the 
system in kWp and the number of days in a year.  From that, the money saved per year can be 
calculated by multiplying the total amount of kWh by the price per kWh.  To get a rough 
estimate for payback, divide the cost of the system by the money saved. 
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 Wind and Sun, a renewable technology distributer in the UK, sells twenty BP 3220N 
panels for £11400 including VAT (Wind & Sun Ltd, 2010).  Coupled with the assumption that 
the cost of the panels will be half of the total cost of the system, the total cost can be estimated to 
be 22800, less than the program initially calculated.  That system would produce an estimated 
3726 kWh in a year.  At £0.09 per kWh, that would amount to a savings of £261.  This would 
make the payback period for the array 87 years. 
 
Figure 17: Energy Produced by Month 
Boilers 
The heat in the New Horizon Center is distributed into the rooms via forced hot water 
throughout the entire building.  There are four boilers that are responsible for the heating of the 
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water.  The efficiency of a boiler can be calculated with the following equation, seen in Figure 
18. 
%( = 				4	1	"	"#			1	" ∗ 100 =
41.0
52.6 ∗ 100 = 77.95% 
Figure 18: Boiler Efficiency Calculation 
 
Both of these specifications can be found on the boiler nameplate.  Boilers are classified 
by different “bands” by SEDBUK (Seasonal Efficiency of Domestic Boilers in the UK), which is 
a comprehensive boiler efficiency database.  They maintain a comprehensive list of the boilers 
manufactured in the United Kingdom.  The bands are A-G, “G” being the worst and “A” being 
the best.  A table classifying the efficiencies of each band is outlined in Table 2, seen below. 
 
Band Efficiency 
Band A 90% and above 
Band B 86% - 90% 
Band C 82% - 86% 
Band D 78% - 82% 
Band E 74% - 78% 
Band F 70% - 74% 
Band G Below 70% 
 
Table 2: SEDBUK Band Ratings 
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It can be seen that the boilers in the New Horizon Centre are in “Band E,” which leaves 
significant room for improvement.  Since this is an older boiler that has not been maintained 
since 1997, there is reason to believe that it is not running at peak efficiency.  Therefore, this 
efficiency will be used as a conservative estimate. 
 An example of a boiler that could replace the current equipment at the New Horizon 
Center is the Ideal Mexico HE Standing Boiler.  These are priced at £2,035.36, including VAT 
(CheapBoilers.com, 2010).  This is an A band rated boiler by SEDBUK and is at 90.70% 
efficiency (Ideal Heating, 2011), which will yield a 12.75% increase in efficiency.   
Since gas is only used in the hot water boiler in the New Horizon Centre, it is logical to 
take 12.75% of the annual energy used from gas to estimate the savings that these boilers would 
yield.  To calculate the annual saving in pounds the logic seen in Figure 19. 
 
!"	+-'		  = 	!"	 	5	6'(44,,$	0,
= 467,950.83	 . 1275 = 59,663.73	  
 
!"	+-'			# = !"	+-'		 ,		4	5		 
= 59,663.73	  8	£0.025  : = £1491.59	+-# 
Figure 19: Annual Boiler Savings Calculation 
 
 
48 
 
This logic can be followed with any boiler.  It will be likely that the exact model of the 
boiler changes when a price quote is attained.  Many licensed installers can get promotional deals 
on certain equipment that may be more worthwhile.  That being said, there will be an installation 
fee.  Staff of the Commonside Community Centre have informed the team that in previous years 
an installation quote of approximately 4,500 Pounds was received.  Using this figure, an 
estimated payback has been calculated in Figure 20. 
 
$2, = 	 0"	0-3"$	+-' =
,		4	1	" + ,		4	0""	
3"$	+-'
= £2,035.36 ∗ 4 + £4500£1491.59 = 8.475	3 
 
Figure 20: Boiler Payback Calculation 
 
Similarly, the payback can be calculated with any price quote attained for installation and 
boiler pricing, simply put them into the equations seen in Figures 19 and 20. 
 
Roof Insulation 
It has been brought to the team’s attention that a portion of the New Horizon Centre’s roof 
is completely absent of insulation.  The space that needs insulation is the new addition to the 
building behind the great hall.  This area is approximately eleven by twenty six feet.  This area 
must be insulated and should be done so within the specification of Building Regulation L2A.  
Values for the U-value, which is the measure of insulation effectiveness, can be seen in Table 3. 
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Element Area-weighted average For any individual element 
Wall 0.35 W/m2K 0.70 W/m2K 
Floor 0.25 W/m2K 0.70 W/m2K 
Roof 0.25 W/m2K 0.35 W/m2K 
Windows 2.25 W/m2K 3.3 W/m2K 
Pedestrian Doors 1.5 W/m2K 3.0 W/m2K 
High usage entrance doors 6.0 W/m2K 6.0 W/m2K 
Roof ventilators 6.0 W/m2K 6.0 W/m2K 
 
Table 3: Building Regulations U-Values (Regulation L2A) 
 
The team suggests the use of foam board insulation made of polystyrene, polyisocyanurate, 
or polyurethane.  The more practical options for this project are molded expanded polystyrene 
foam board and polyisocyanurate and polyurethane foam board due to their high R-values and 
solid construction.  According to staff at the Commonside Community Development Trust, this 
method was used for the rest of the roof of the New Horizon Centre.  As part of the current 
agreement between the Merton Council and the Trust, the building envelope is the responsibility 
of the Council. 
It is difficult to quantify the amount of energy being lost in this particular area.  However, 
since this causes the back end of the building to be so cold that the staff prefers to use electric 
space heaters in the area, it is reasonable to assume that heating the area is an issue.  Electric 
space heaters are considered to be 100% efficient because there is no loss in tubing.  However, 
producing heat by electric is much more costly than producing it by larger boilers (United States 
Department of Energy, 2011c).  The main concern of the team is that the heat is being produced 
more than twice as much to keep the room at an acceptable temperature.  Therefore, it is 
imperative that insulation be installed to retain heat in this area.  Grants that may be used for this 
project include Santander Foundation Grant and Awards For All.  
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4.2 Recommendations with Little Investment 
This section is dedicated to the quicker, easier, and more economical recommendations to 
implement in the New Horizon Centre.  These can most likely be completed by a member of the 
staff and may be purely habitual changes or simply posting energy education material.  
Addressing all the minor recommendations will provide a significant change in the New Horizon 
Centre with respect to energy savings and community outreach. 
 
Energy Efficiency Class 
Although it was found in the patron survey that the majority of patrons have some energy 
efficiency knowledge, more detailed education can be done.  The team suggests a fifteen to thirty 
minute class to teach the patrons of the New Horizon Centre how to save money in their own 
homes by being more energy efficient.  A syllabus of the key points to be covered has been 
prepared. 
 
Key Energy Points 
• Habits to change 
o Leaving on a single light during the day can cost a little less than 20 Pounds per 
year 
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 (12 hours/day)(365 days/year)(60 Watt bulb) = (262.8 kWh)(.07 
Pounds/kWh) = 18.40 Pounds 
o Take shorter showers to save heated water 
o Make sure radiators are not obstructed 
o Do not leave computers, TVs, etc. on when not in use 
 The average idle computer consumes about 0.082 kWh 
 If left on 24/7 it consumes approximately 1.968 kWh per day 
 If left on all year it consumes 47.232 kWh per year 
 With the average rate of electricity at 0.07 Pounds the computer will cost 
33.07 Pounds 
 These costs can trickle and compound if TVs and computers are left on 
o Keep your refrigerator in a cool part of the house, if possible 
o Use the low temperature setting for washing cloths 
 Make sure to have full loads before doing the wash 
 Hang cloths to dry them when possible 
• Use a hanging rod instead of a radiator so you do not block the 
radiator 
o Invest in a dishwasher if possible, they use less water than if done by hand 
o Use lids when cooking so head does not escape as easily 
o Set the boiler to 60 degrees centigrade 
o Close curtains at dusk to help prevent heat from escaping 
• Heating 
o Lower heat by 1 degree Celsius can save approximately 8% on your heating bill 
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o Use a seven day timer for heating, if possible 
 Have it set to turn off before you leave the house for the day and come on 
about a half hour before you come home 
 Turn the heat down before going to bed 
• Lighting 
o LED lights are usually more than 85% more efficient than florescent 
 When a light burns out, replace it with an LED equivalent 
• Energy Suppliers 
o Compare suppliers, they can be very different in price 
o Check availability for incentives or special deals 
 Once the deal ends, check for another one and keep track of when it ends 
so a new one can be applied for when it expires 
 
As one can see from the syllabus, this class details specifically how much money can be 
saved from most energy efficiency habits to put this information into a practical sense for the 
students.  From the team’s experience on the Moat Bus, which toured the local community, the 
public is interested in saving money through energy efficiency.  There were some that had 
actually begun to make use of energy harvesting technology.  Therefore, it can be seen that 
energy efficiency is on the mind of the local community and there is reason to believe that this 
program will be attended.  Similarly, in educating the community, energy will be reduced, which 
will serve to lower the carbon footprint of the community on the whole. 
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Energy Efficiency Literature 
In addition to offering a class, energy efficiency literature can be posted to reach out to 
people that do not wish to attend a class or have time conflicts.  The team suggests two different 
methods of distributing energy efficiency literature.  The first method would be to hang energy 
efficiency educational posters in various high traffic locations throughout the New Horizon 
Centre.  The second method would be to place brochures with similar, more in depth, 
information on accessible tables for patrons to take home with them.  The team has noticed that 
the Trust uses these methods to promote their activities, so it is reasonable to assume that these 
are appropriate approaches.  The complete design of both of these options have been completed 
by the team and can be seen in Appendix F and have also been sent to staff of the Commonside 
Community Development Trust directly.  Therefore, there will be a minimal amount of time and 
maintenance necessary for full implementation of this recommendation. 
 
Room Usage Posters 
One of the main sources of income for the New Horizon Centre is the rental of rooms for 
use by various local groups.  However, the team was informed that not all rooms were used in an 
energy efficient manner when rented from the Commonside Community Development Trust.  
Ideas that were discussed included additional charges or incentives to those groups who did not 
use the room efficiently.  The argument of additional charges is justified due to the extra fees 
encountered by the Trust as is the argument of incentives due to fees avoided by the Trust.  
Unacceptable usage can range from leaving the lights on when leaving, turning on the lights 
when there is ample sunlight, opening the windows while the heat is on instead of turning off 
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radiators, and many more.  Therefore, there must be guidelines that are clear the party renting the 
room in order for them to be expected to follow them.  The poster prepared by the team, which 
can be seen in Appendix G, has the main points seen below.  
• Turn off all the lights when leaving the room 
• Only turn on lights when/if needed 
• Use sunlight whenever possible 
• On hot days, turn the valve on each individual radiator to zero 
• If you are the last to use the room for the night turn the valve on each individual 
radiator to zero 
• If the radiators are on, keep all doors and windows closed 
 
These are not difficult guidelines to follow and are fairly obvious in some cases.  This 
would require a staff member at the New Horizon Centre to check in on customers to ensure that 
the energy guidelines are being followed.  Having these rules clearly stated will provide the Trust 
the opportunity to easily call attention to the rules that are not being followed. This may also 
serve to remind and possibly educate those whom are not accustomed to energy efficient habits.  
The full poster has been completed by the team and can be found in Appendix G as well as being 
sent to Commonside Community Development Trust staff.  Therefore, there will be a minimal 
amount of time and maintenance necessary for full implementation of this recommendation.  
These posters could also be worthwhile in employee offices for those employees that may tend to 
forget to practice energy efficient habits. 
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Weather Stripping 
During the walk through portion of the energy audit, it was noticed that some doors had 
large spaces where air could pass through from outside easily.  This can be fixed fairly 
inexpensively by applying weather stripping to problem areas.  Table 4, seen below, outlines the 
available options of weather stripping that may be used. 
 
Common Weather Stripping 
Weather 
stripping Best Uses Cost Advantages Disadvantages 
Tension seal: 
Self-stick plastic (vinyl) 
folded along length in a 
V-shape or a springy 
bronze strip (also copper, 
aluminum, and stainless 
steel) shaped to bridge a 
gap. The shape of the 
material creates a seal by 
pressing against the 
sides of a crack to block 
drafts. 
Inside the track of 
a double-hung or 
sliding window, 
top and sides of 
door. 
Moderate; 
varies with 
material 
used. 
Durable. Invisible when in 
place. Very effective. Vinyl is 
fairly easy to install. Look of 
bronze works well for older 
homes. 
Surfaces must be flat and smooth for 
vinyl. Can be difficult to install, as 
corners must be snug. Bronze must be 
nailed in place (every three inches or 
so) so as not to bend or wrinkle. Can 
increase resistance in opening/closing 
doors or windows. Self-adhesive vinyl 
available. Some manufacturers include 
extra strip for door striker plate. 
Felt: 
Plain or reinforced with a 
flexible metal strip; sold 
in rolls. Must be stapled, 
glued, or tacked into 
place. Seals best if 
staples are parallel to 
length of the strip. 
Around a door or 
window 
(reinforced felt); 
fitted into a door 
jamb so the door 
presses against 
it. 
Low Easy to install, inexpensive. Low durability; least effective 
preventing airflow. Do not use where 
exposed to moisture or where there is 
friction or abrasion. All-wool felt is more 
durable and more expensive. Very 
visible. 
Reinforced foam: 
Closed-cell foam 
attached to wood or 
metal strips. 
Door or window 
stops; bottom or 
top of window 
sash; bottom of 
door. 
Moderately 
low 
Closed-cell foam an effective 
sealer; scored well in wind 
tests. Rigid. 
Can be difficult to install; must be 
sawed, nailed, and painted. Very 
visible. Manufacturing process 
produces greenhouse gas emissions. 
Tape: 
Nonporous, closed-cell 
foam, open-cell foam, or 
EDPM (Ethylene 
Propylene Diene 
Monomer) rubber. 
Top and bottom 
of window sash; 
door frames; attic 
hatches and 
inoperable 
windows. Good 
for blocking 
corners and 
irregular cracks.  
Low Extremely easy to install. 
Works well when 
compressed. Inexpensive. 
Can be reinforced with 
staples. 
Durability varies with material used, but 
not especially high for all; use where 
little wear is expected; visible. 
Rolled or reinforced vinyl: 
Pliable or rigid strip 
gasket (attached to wood 
or metal strips.) 
Door or window 
stops; top or 
bottom of window 
sash; bottom of a 
Low to 
moderate. 
Easy installation. Low to 
moderate cost. Self-adhesive 
on pliable vinyl may not 
adhere to metal; some types 
Visible. 
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door (rigid strip 
only). 
of rigid strip gaskets provide 
slot holes to adjust height, 
increasing durability. Comes 
in varying colors to help with 
visibility. 
Door sweep: 
Aluminum or stainless 
steel with brush of 
plastic, vinyl, sponge, or 
felt. 
Bottom of interior 
side of in-
swinging door; 
bottom of exterior 
side of exterior-
swinging door. 
Moderate to 
high. 
Relatively easy to install; 
many types are adjustable 
for uneven threshold. 
Automatically retracting 
seeps also available, which 
reduce drag on carpet and 
increase durability. 
Visible. Can drag on carpet. Automatic 
sweeps are more expensive and can 
require a small pause once door is 
unlatched before retracting. 
Magnetic: 
Works similarly to 
refrigerator gaskets. 
Top and sides of 
doors, double-
hung and sliding 
window channels. 
High Very effective air sealer.   
Tubular rubber and 
vinyl: 
Vinyl or sponge rubber 
tubes with a flange along 
length to staple or tack 
into place. Door or 
window presses against 
them to form a seal. 
Around a door. Moderate to 
high. 
Effective air barrier. Self-stick versions challenging to 
install. 
Reinforced silicone: 
Tubular gasket attached 
to a metal strip that 
resembles reinforced 
tubular vinyl 
On a doorjamb or 
a window stop. 
Moderate to 
high. 
Seals well. Installation can be tricky. Hacksaw 
required to cut metal; butting corners 
pose a challenge. 
Door shoe: 
Aluminum face 
attachment with vinyl C-
shaped insert to protect 
under the door. 
To seal space 
beneath door. 
Moderate to 
high. 
On the exterior, product 
sheds rain. Durable. Can be 
used with uneven opening. 
Some door shoes have 
replaceable vinyl inserts. 
Fairly expensive; installation 
moderately difficult. Door bottom 
planning possibly required. 
Bulb threshold: 
Vinyl and aluminum 
Door thresholds Moderate to 
high. 
Combination threshold and 
weather strip; available in 
different heights. 
Wears from foot traffic; relatively 
expensive. 
"Frost-brake" 
threshold: 
Aluminum or other metal 
on exterior, wood on 
interior, with door-bottom 
seam and vinyl threshold 
replacement. 
To seal beneath 
a door. 
Moderate to 
high. 
The use of different materials 
means less cold transfer. 
Effective. 
Moderately difficult to install, involves 
threshold replacement. 
Fin seal: 
Pile weather strip with 
plastic Mylar fin centered 
in pile. 
For aluminum 
sliding windows 
and sliding glass 
doors. 
Moderate to 
high. 
Very durable. Can be difficult to install. 
Interlocking metal 
channels: 
Enables sash to engage 
one another when closed 
Around door 
perimeters. 
High. Exceptional weather seal. Very difficult to install as alignment is 
critical. To be installed by a 
professional only. 
 
Table 4: Weather Stripping Options (United States Department of Energy, 2011d) 
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The seven particularly bad cases of drafts are the doors in rooms R2, R5, R13, R17, R24, 
R26, and hallway H3.  The room designations can be seen in the building plan created by the 
team seen below in Figure 21.   
 
Figure 21: Building Plan 
 
These doors, in particular, should be the first priority when applying weather stripping, but 
the other doors in the New Horizon Centre should also be resealed carefully.  For each space to 
be weather sealed the appropriate sealant should be found in the table above by considering the 
surface that the seal will be applied to and if it is within the budget.  Directions on how to apply 
each different seal will be included in the packaging when purchased.  As a general rule of 
thumb, if a paper is closed in a door and it can be pulled out without tearing, then the door does 
not have a tight enough seal (United States Department of Energy, 2011d). 
 
Heat Distribution 
58 
 
Heat distribution is the system that brings the heat from the source to the various 
radiators throughout the building.  In the case of the New Horizon Centre, the heat distribution 
system is the distribution of forced hot water.  The system is split into two zones because the 
building was, at one point, controlled by two separate groups.  Both of these systems are 
controlled by seven day timers. 
On a lower level scale, each radiator has a thermostat valve that can be adjusted by staff 
to independently control the amount of heat produced by that particular radiator.  This is 
accomplished with small metal valves that cut off the intake of hot water while the radiator is at 
the desired temperature and begins to allow the forced hot water in again as the radiator cools 
back down.  In further investigation, it was noted that all radiators were set to maximum.  It was 
also noticed that some employees had personal electric heaters in their offices.  If employees are 
cold enough to make use of personal heaters it indicates that there is a large temperature gradient 
throughout the building.  This can be solved by adjusting these temperature control valves on a 
radiator to radiator basis.  Guidelines for the different types of temperatures to use for the various 
rooms in the building can be seen in Table 5, shown below. 
Type of Room Occupied Hours Unoccupied Hours 
Offices and School Rooms 20° 13° 
Corridors 17° 11° 
Dead Storage Closets 10° 10° 
Cafeterias 20° 10° 
Mechanical Equipment Rooms 13° 10° 
Occupied Storage and Gyms 13° 10° 
Auditoriums 20° 10° 
Computer Rooms 19° As required 
Lobbies 19° 10° 
Toilet Rooms 19° 13° 
Garages Do not heat Do not heat 
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Table 5: Suggested Temperatures (Thurmann and Younger, 2008) 
 
In an effort to become more energy efficient, the temperature should be kept 
approximately at 20° C on average throughout the building.  However, these temperature 
specifications must be adapted to the usages of the Commonside Community Development Trust 
due to the attendance of elderly, who may require slightly warmer temperatures than other 
patrons. 
The seven day timer enables the Trust to control the timing of the heating system very 
accurately.  These timers allow for the times for the system to be turned on and off daily for a 
full seven day cycle.  This cycle is then repeated every week.  Therefore, this can be a very 
effective tool to create a plan to turn the system on an off depending on the different activities 
that go on during the week.  However, this is not always a user friendly process, so a robust time 
schedule and should be carefully implemented and revised as much as possible to reflect changes 
in season.  If the seven day timer is set specifically and the temperature gradient problem 
throughout the building is fixed then the heating should turn itself off when not necessary as a 
function of the temperature.  Likewise, it was noticed by the team that on fairly mild days the 
heat was still on even while the windows were open.  This is a problem that would be eliminated 
by reducing the temperature at which the heat is required to turn on. 
 
Windows 
The windows that are currently in the New Horizon Centre are energy efficient gas filled 
cavity glass windows.  They are made by N&C, a company who prides themselves on this 
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particular metric.  They are very thick, double pane windows.  There are options that are more 
proficient, but not enough to justify replacement. 
One problem that can arise from an energy efficiency standpoint as it pertains to these 
windows is if they are not installed correctly or the sealant has deteriorated over time.  This 
particular case was discovered during the chemical smoke examination in room R6 of the New 
Horizon Centre, where there was some air escaping out of the upper windows.  The room 
designation can be seen below in Figure 20. 
 
Figure 22: Building Plan 
 
There were two other problems regarding the windows of the New Horizon Centre found by 
the team.  The first problem was windows that do not close properly, which were found in the 
lavatory of the lunch club dining hall.  The staff of the Commonside Community Development 
Trust is aware of the problem.  The Trust has requested maintenance from the Merton Council, 
which is responsible for the window’s upkeep.  The other recommendation that the team 
suggests is to keep windows clean.  It was noticed, particularly in the offices, that windows were 
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dirty.  This dirt can cause lower light levels, which leads to employees turning lights on instead 
of using sunlight. 
 
Employee Survey 
The employee survey was performed in order to investigate energy related employee 
habits.  This survey was completed as a face to face interview.  An inspection was completed the 
night before the survey was implemented to also gain some insight into employee habits without 
having to find out in the form of questions where an employee may be tempted to give the 
socially accepted answer.   
It was found that the caretaker was responsible for turning off all the lights at the end of 
the day.  The team was happy to see that there was one person who is responsible for this task.  
However, certain employees do leave lights on in their rooms for the night cleaner and this is a 
habit that should be corrected.  When most employees leave for the day it was found that they 
had turned off their computer and the lights in their office.  There are, however, exceptions to 
this since some employees leave their computers on in order to gain access to them from home.  
Another note was that some lighting was left on during the day in sunny rooms.  Lux readings 
were taken and the lighting from the sun alone was enough in all windowed rooms according to 
OSHA 1926.56.  These lux readings can be seen in Appendix O.  Although, the team realizes 
that this standard may be broken due to the hosting of elderly in the New Horizon Centre. 
The team recommends that an official email/flyer be sent out encouraging employees and 
volunteers to turn their computers and lights off when they leave, unless it is a computer that is 
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used for remote connection, to have the night cleaner perform a walkthrough check to ensure that 
the heat is turned down and all lights are off, to verify that lights are off during the day in sunny 
rooms, and to wear a sweater or warm clothing in the winter if the building is a little cold.  
Again, the team realizes that the building may need to be heated extra due to the hosting of the 
elderly lunch club. 
 
Patron Survey 
This survey was completed to gain insight on what the New Horizon Centre patron’s 
thoughts were on the programs offered and suggestions for them, what changes in opinion, 
aesthetically, having energy harvesting equipment on the building would cause, and what the 
level of energy efficiency awareness was.  This survey was executed as both a face to face and 
with a paper survey, which both consisted of the same questions and can be seen in Appendix C. 
 Most responses were from patrons involved in one or two programs at the New Horizon 
Centre.  The most popular programs were the lunch club and markets.  Both of these activities 
are well attended and the patrons are content with the workings of the programs.  Although, 
while touring the community on the community housing mobile office (Moat), it was found that 
the majority of the community encountered was not aware of the programs offered at the New 
Horizon Centre.  Suggestions from patrons were most often aimed at adding activities for 
younger children and generally family oriented events.  There seems to be some concern that 
there are not enough activities for young teenagers who do not have much to do and may use 
their free time to get into trouble.  It was also expressed that there is a no unity between the 
activities of the youth and elderly.  The Trust seems to divide these two groups while some 
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patrons feel that the experiences and guidance of the seniors would impact the adolescents in a 
positive manner while the difference customs and experiences of the adolescents would entertain 
the elderly. 
 Pictures of solar panels, which look very similar to solar thermal collectors, and wind 
turbines were on the back of the survey for patrons to have an idea of what the technology 
looked like if they did not know.  Usually the patrons did not have a strong opinion of the 
aesthetics of the equipment.  This can be seen in Figure 23. 
 
Figure 23: Patron Survey Energy Education Results 
 
However, there were a few that preferred the solar panels to the wind turbines.  Overall, 
this shows that the patrons will most likely not change their attendance to the New Horizon 
Centre based on this aspect of its appearance. 
 The awareness of energy efficiency of the patrons was polled in order to determine if 
community education was necessary.  In analyzing the results, it is apparent that nearly all 
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patrons have at least a basic knowledge of energy efficiency and the benefits that come from it.  
The main points that were received were monetary savings and decreasing carbon emissions.  As 
far as the involvement of the New Horizon Centre, nearly all were aware that the efficiency of 
the building would help the Commonside Community Development Trust to put more money 
into programs or improve existing ones. 
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5 Conclusions 
The team has discovered evidence that suggests that the energy efficiency of the New 
Horizon Centre can be improved.  There are also options to educate the patrons of the 
Commonside Community Development Trust pertaining to the subject of energy efficiency in an 
attempt to positively impact the community and the community’s impact on the environment.  
This chapter presents key recommendations from the team and the key factors which influenced 
the team to make the recommendations. 
 
5.1 Project Purpose and Goals 
One of the mains purposes of this project was to evaluate the energy efficiency of the New 
Horizon Centre.  Recommendations were then to be made in an effort to increase the energy 
efficiency of the building.  This enables the Commonside Community Development Trust to 
save money while also decreasing their carbon footprint.  Since this project was completed at a 
community center, it was also imperative to integrate community outreach into the project.  This 
was done by creating energy efficiency education material that can be distributed to the 
community in an effort to increase energy efficiency knowledge. 
 
5.2 Project Limitations 
Naturally, there were limitations to the team’s project.  The main causes of limitations 
found in this project came in the form of equipment, contacts, time, and the building lease.  
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These limitations may have been temporary obstructions in project progress of certain avenues, 
but not of calamitous proportions.   
The first obstacle that had to be overcome was the lack of equipment.  A chemical smoke 
kit and lux meter were brought from the United States to perform the project.  However, the 
positive pressure test was too large to be transported to the United Kingdom.  This would have 
made discovering leaks in the building envelope easier and may have produced some results that 
were not found with the chemical smoke test alone.  Nevertheless, these findings would be so 
miniscule that it would yield an insignificant change in the overall results of this project. 
Naturally, contacting individuals can be an arduous task.  In the case of this project, it was 
no exception.  Some contacts were tough to originally contact, others were difficult to get useful 
responses from.  In addition, the team’s sponsor mentioned that the Merton Council had recently 
been restructured so the hierarchy of contacts within the council was unclear.  The main concern 
was that one individual would refer the team to a different person which whom the team had 
already interviewed.  It seems that the Merton Council and energy experts in the Merton area are 
formed into a small group of individuals.  However, in time interviewees began to repeat the 
information that the team had already gathered.  Therefore, it is reasonable to consider that the 
majority of the opportunities in the Merton area were discovered and that the individuals whom 
did not respond would have supplied similar data. 
The New Horizon Centre, which houses the Commonside Community Development Trust, 
is not owned by the Trust.  It is owned by the Merton Council, whom is in charge of all the 
maintenance to the building and allow the Trust to use the New Horizon Centre.  Unfortunately, 
this does rule out some grants which require at least a ten year lease on the building that is 
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applying for the funding.  The Merton Council may apply for the grants on behalf of the Trust, 
but seeking out the particular member of the Council that would apply for this is a problematic 
task. 
However, the team has overcome these hindrances.  The building was audited and 
recommendations that saved a great amount on energy consumption were found.  There were 
enough contacts found to create more funding opportunities than necessary to make the changes 
outlined in the recommendations of this report. 
 
5.3 Findings and Recommendations 
The team has found that the New Horizon Centre can be upgraded in many different ways 
as far as energy efficiency is concerned.  The initial finding that justified further investigation 
was the calculation of the Energy Use Index (EUI).  This index relates the acceptable quantity of 
energy usage to the type of building.  The conventional energy usage for a building like the New 
Horizon Centre falls between 50-140 BTUs per square foot per year.  The EUI was found to be 
121 BTUs per square foot per year currently and is therefore in the upper region of the 
acceptable region, leaving room for improvement.  The following sections outline 
recommendations that the team has for the Commonside Community Development trust to lower 
their EUI, becoming more energy efficient. 
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5.3.1 Recommendations Requiring Investment 
This section outlines the findings and recommendations that require significant monetary 
investment.  The majority of these recommendations will also require professional installation.  
Payback periods have been calculated for each option to assist in the decision making process.  It 
is up to the staff of the Commonside Community Development Trust to determine if these 
options are practical. 
   
Lighting 
All lighting in the New Horizon Centre is fluorescent, which is more efficient than 
incandescent but can be improved upon.  Installing LED lights will provide lower energy usage 
and longer lifetimes of all lights.  When calculating how much this would save the building it as 
found that approximately £1077.26 can be saved annually, this is a 69.35% savings on lighting 
costs.  The company that the cost estimates were taken from is Net LED, whose pricing list can 
be found in Appendix E. 
However, there is a relatively large investment required to change all the lights in the 
building, which comes to a total of £3754.98.  This results in an approximately 3 ½ year payback 
period, making it a sound long term investment.  In talking with staff at the Commonside 
Community Trust it has become apparent that this investment may be too large to be made at one 
time with funding being cut in numerous areas, so other options which could aid in the funding 
of this recommendations were investigated. 
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The ideal case would be to attain funding instead of taking out a loan.  The grant that was 
established to be the best fit this project is the SITA Fast Track Fund.  This can be applied for 
online at the SITA website and the guidelines for doing so can be found in Appendix H.  If this 
grant cannot be attained an option would be to replace bulbs as they burnt out with LEDs, 
therefore easing into the investment over time instead of a lump sum. 
 
Boiler 
The boilers in the New Horizon Centre are outdated and newer, more efficient boilers can 
be installed to save approximately 12.75% on gas bills.  According to previous year’s gas bills 
this would save nearly 1500 Pounds, making for roughly an 8.5 year payback.  This is a fairly 
long payback period.  Therefore, the team suggests applying for grants to help subsidize this 
investment.  Since this increases the efficiency of the building significantly, the project is eligible 
for many of the grants seen in section 2.1.3, The Santander Foundation Grant, SITA grants, 
Awards For All, and the Salix Loans Scheme. This recommendation will require professional, 
licensed installation.   
 
Photovoltaic 
In Chapter 4, a photovoltaic array with a nominal power of 4.4 kW located in Merton was 
estimated to produce 3726 kWh annually, resulting in a yearly savings of 261 pounds.  With an 
initial cost of 22800 Pounds, the payback would be approximately 87 years.  Because England is 
located at such a high latitude and is notorious for cloudy weather, this value is not unexpected 
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by the team.  If the Commonside Trust really wanted to install a PV array, the only reasonable 
course of action would be to acquire funding through a grant.  Although a feed-in tariff from the 
UK government would also cut down the payback period, to be eligible the Trust would have to 
fund the entire array themselves, which it probably not possible.  Solar panels would be a large 
investment, but they would definitely send a clear message to the community that the Trust is 
sincere about reducing the environmental impact of the New Horizon Centre. 
 
Grants 
There are numerous grants that the Commonside Community Development Trust is 
eligible for.  However, this report has only presented grants that are energy related.  
Unfortunately, due to budget cuts throughout the nation, the number of grants is quickly 
decreasing.  Therefore, so the Trust must be hasty in their action to apply for and secure these 
grants. 
In the process of attaining the listings for these grants, there were numerous Merton 
Council members and members of industry.  These interviews often overlapped or referenced 
individuals that had already been interviewed by the team.  A summary of these grants can be 
seen in Table 6.  However, an appropriate list of grants was compiled.  More detailed 
descriptions of these grants can be seen in Chapter 2 of this report. 
Funding Opportunity Amount/Type 
Scottish Power £25,000 maximum 
SITA Fast Track Fund £10,000 maximum 
SITA Core Fund £50,000 maximum 
JJ and Mark Leonard Charitable Trusts £125,000 maximum 
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Awards For All £10,000 maximum 
Santander Foundation Grant £10,000 maximum 
The Salix Energy Efficiency Loans Scheme 2 0% Interest loan for projects over £5,000 
 
Table 6: Listing of Funding Opportunities 
 
These grants can be used for the recommendations made in this report that require major 
investment.  However, the guidelines for each must be carefully read before applying as they do 
differ in application process and prerequisites.  These guidelines for these grants can be found in 
Appendixes H-N. 
 
5.3.2 Recommendations with Little Investment 
This section outlines the different recommendations that can be completed with little to 
no investment.  These may not yield as great of results as the recommendations that require 
investment, but they can be effective in saving energy or reaching out to the community.  These 
recommendations do not require any specialty installation and can all be completed by staff of 
the Commonside Community Centre. 
 
Heat Distribution 
Heat distribution is the system that allocates the heat produced to the various rooms 
throughout the building.  The heat distribution system in the New Horizon Centre consists of 
single fed forced hot water radiators, meaning that each radiator is running in series with each 
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other.  The system is divided into two separately metered systems due to the merging of the two 
parts of the building which were not both originally controlled by the Commonside Community 
Development Trust. 
Each radiator has a valve that controls intensity of the heat provided by the radiator.  
Currently in the New Horizon Centre all of these valves are turned to maximum.  This creates a 
situation where smaller rooms end up being much hotter than larger rooms.  By adjusting these 
valves this temperature gradient can be eliminated and heating would not be wasted in excess in 
certain areas of the building. In general, lowering the temperature of the building by 1 degree 
Celsius can decrease the amount of money spent on heating by 8% (Carbon Trust, 2010c). 
However, there must be a fine line drawn to decide the temperature in the New Horizon 
Center.  Since this building houses programs that host the elderly, a warmer temperature must be 
decided on.  To aid in making this decision, specific suggestions for the temperature of various 
rooms throughout the building have been provided in Chapter 4 of this report under the Heat 
Distribution section. 
This system is controlled by seven day timers, which is helpful in setting the exact times 
when the system should be turned off and on.  These timers are not always easily reprogrammed, 
so a fairly robust and well thought out schedule should be entered.  However, it should be 
updated as often as possible to reflect changes in the seasons.  In general, the heating should be 
turned off before the building is vacated and turned on shortly before employees and patrons 
show up in the mornings. 
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Weather Stripping 
Energy can be easily lost in the cracks of exterior doors, but can fortunately be fixed 
relatively easily.  The simple solution to this problem is applying weather stripping the doors to 
ensure a tight seal.  There are many different types of weather stripping available for different 
materials, which are laid out more in depth in Chapter 4.  There are doors that are made 
especially for energy efficiency, but can be very costly and were not found to be of a practical 
nature for the New Horizon Centre. 
The problem doors were found in rooms R2, R5, R13, R17, R24, R26, and hallway H3.  
The designations of the room and hall numbers can be found in the building plan created by the 
team in Appendix D.  These were the major concerns of the team, but applying new weather 
stripping to other doors can yield positive results as well.  It was seen that most doors have 
weather stripping, but it is getting aged and cracked.  As a rule of thumb, if a piece of paper can 
be closed in the door and pulled out without ripping, there is energy loss (United States 
Department of Energy, 2011b). 
 
Energy Education Class 
With the community center in an impoverished area, it is respectable to teach the local 
community how to handle their money and how to save it when possible.  Offering a class on the 
topic of energy efficiency will not only teach how to save money, it will help to make the 
community on the whole produce less of a negative effect on the environment in emissions.  The 
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material that may be covered in this class has been prepared by the team.  A more in depth 
derivation of what the class will entail and the syllabus can be seen in Chapter 4 of this report. 
 
Energy Literature 
An effective way to get information to the community can be in the form of posters and 
brochures.  These take minimal effort and maintenance to implement but can translate a good 
amount of information to patrons of the New Horizon Centre.  The brochure and poster have 
been prepared by the team, which can be seen in Appendixes F and G, respectively.  Therefore, 
this recommendation can be immediately implemented with little to no maintenance. 
 
Room Usage Poster 
It was brought to the team’s attention that customers that had rented rooms from the New 
Horizon Centre had often not used the room in an energy efficient manner.  Charging customers 
that do not use the room properly is a justified course of action because of the extra money that 
the New Horizon Centre must pay for their usage.  However, before this rule can be put into 
place the customers must be fully informed on how exactly to use the room.  Therefore, the team 
has prepared a simple energy saving procedure that can be posted in the various rooms that are 
rented out.  This can be seen in Appendix G.  Like the energy use literature, this is easily 
implemented and has little to no maintenance involved. 
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Employee Habits 
A survey of the employees was completed in order to investigate relevant energy habits 
that may impact the energy efficiency of the building negatively or positively.  These habits may 
include having lights off while sunlight is available, having personal heaters, and leaving lights 
and/or computers on when leaving work.  These habits are easy and free to fix with a simple note 
on the door as the employee leaves to remind them, or altering power settings on a computer. 
The team found that the majority of the habits in the New Horizon Centre are acceptable.  
There are some computers that are left on for remote access, but they are generally turned off.  
Lighting is used throughout the day, but the team does not see this as problematic because it is 
used for the lunch club activity, that hosts elderly people whom may require extra lighting.  It 
was also found that there is a single employee responsible for turning off the lights at the end of 
the day.  This is a positive finding because if there is one person responsible for the task there is 
no room for miscommunication. 
It was found that some employees made use of personal heaters.  The fact that the desire 
to use personal heaters exists signifies that the rooms are colder than what the thermostat is set to 
keep the temperature at.  This is most likely due to the imbalance of the heating system.  Since 
the radiators all have valves on them that determine the intensity of the heat emitted from that 
specific radiator, each room has the potential to be independently adjusted.  Since there are not 
thermostats in each room, it is a necessary task to adjust these vales manually to achieve the 
desired temperature gradient.  Currently, all of these valves are turned to the maximum flow 
position.  Therefore, if these are carefully adjusted so that the cold rooms are at higher flow 
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setting than the warm rooms the need for personal heaters, which are very inefficient, will be 
eliminated. 
The team also suggests to educate the employees on the subject of energy efficiency and 
the different losses of energy in the building and also to incentivize.  This will ensure that the 
employees are aware of how they can save energy and, at the same time, will motivate them to 
do so.  
 
5.4 Concluding Remarks 
The Commonside Community Development Trust is one of the largest and highest 
attended community centers in the area and is growing even stronger by the day.  However, 
budgets are being cut throughout the United Kingdom and the Trust is feeling the adverse 
effects.  For this reason, the team has written this report in a fashion where it may be used as a 
launch pad for the staff of the Commonside Community Development Trust. The 
recommendations are meant to step the reader through the path required to implement the 
suggestion, giving them a practical guide to making the New Horizon Centre more energy 
efficient. 
If the implementations of the recommendations in this report are successful then the Trust 
will be able to use the money saved to give even more back to the community then they already 
do.  Since this project has been completed for a community center, the goal of community 
outreach has been a significant focus throughout the project.  Therefore, it is important to realize 
that any money saved will be able to be used in creating new programs and enhancing existing 
programs offered.  Staying in line with the community outreach objective, some of the 
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recommendations in this report focus solely on the education of the community and are 
diminutive investments to the Trust.   
 This project has been successful in finding ways to save energy at the New Horizon 
Centre.  Therefore, this report will successfully aid the Commonside Community Centre 
Development Trust in realizing the building’s full potential.  In turn, the Trust now has a guide 
that will enable them to save money on their energy bills, put saved money into new or existing 
programs, lower carbon emissions, educate the community, and set a positive example in the 
community by embracing energy efficiency.  
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Appendices 
Appendix A – Table of Light Bulb Specifications 
 
Lighting Type 
Efficacy 
(lumens/ 
watt) 
Lifetime 
(hours) 
Color 
Rendition 
Index 
(CRI) 
Color Temperature 
(K) 
Indoors/ 
Outdoors 
Incandescent 
Standard "A" bulb 10–17 750–2500 
98–100 
(excellent) 2700–2800 (warm) 
Indoors/ 
outdoors 
Tungsten halogen 12–22 2000–4000 
98–100 
(excellent) 
2900–3200 (warm to 
neutral) 
Indoors/ 
outdoors 
Reflector 12–19 2000–3000 
98–100 
(excellent) 2800 (warm) 
Indoors/ 
outdoors 
Fluorescent 
Straight tube 30–110 
7000–
24,000 
50–90 (fair to 
good) 
2700–6500 (warm to 
cold) 
Indoors/ 
outdoors 
Compact fluorescent 
lamp (CFL) 50–70 10,000 65–88 (good) 
2700–6500 (warm to 
cold) 
Indoors/ 
outdoors 
Circline 40–50 12,000     Indoors 
Light-Emitting Diodes 
Cool White LEDs 60–92 
35,000–
50,000 
70–90 (fair to 
good) 5000 (cold) 
Indoors/ 
outdoors 
Warm White LEDs 27–54 
35,000–
50,000 
70–90 (fair to 
good) 3300 (neutral) 
Indoors/ 
outdoors 
Low-Pressure 
Sodium 60–150 
12,000–
18,000 -44 (very poor)   Outdoors 
(United States Department of Energy, 2010e) 
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Appendix B – Audit Check Lists 
Lists compiled from (Carbon Trust, 2009a; Oregon Department of Energy, n. d.; Thurman et al., 
2010; Washington State University Cooperative Extension Energy Program, 2003) 
Doors 
Ref 
# 
Room/Floor Rating 
A
ir
 L
o
ck
 
A
u
to
 C
lo
se
r 
H
o
ld
-O
p
e
n
 
S
n
u
g
 F
it
 
W
e
a
th
e
r 
S
tr
ip
 
W
in
d
 S
cr
e
e
n
 
D1 R1 0 0 0 0 0 0 0 
D2 R2 1 2 0 0 2 2 0 
D3 R3 0 0 0 0 0 0 0 
D4 R4 0 0 0 0 0 0 0 
D5 R5 0 0 0 0 0 0 0 
D6 R6 0 0 0 0 0 0 0 
D7 R7 0 0 0 0 0 0 0 
D8 R8 0 0 0 0 0 0 0 
D9 R9 0 0 0 0 0 0 0 
D10 R10 0 0 0 0 0 0 0 
D11 R11 0 0 0 0 0 0 0 
D12 R12 0 0 0 0 0 0 0 
D13 R13A 0 0 0 0 0 0 0 
D14 R13B 0 0 0 0 0 0 0 
D15 R14 0 0 0 0 0 0 0 
D16 R15 0 0 0 0 0 0 0 
D17 R16 0 0 0 0 0 0 0 
D18 R17 1.333 3 0 0 2 3 0 
D19 R18 0 0 0 0 0 0 0 
D20 R19 0 0 0 0 0 0 0 
D21 R20 0 0 0 0 0 0 0 
D22 R21 0 0 0 0 0 0 0 
D23 R22 0 0 0 0 0 0 0 
D24 R23 0 0 0 0 0 0 0 
D25 R24 1.5 3 0 0 3 3 0 
D26 R25 0 0 0 0 0 0 0 
D27 R26 1.333 3 0 0 3 2 0 
D28 R27 0 0 0 0 0 0 0 
D29 B1 0 0 0 0 0 0 0 
D30 B2 0 0 0 0 0 0 0 
D31 B3 0 0 0 0 0 0 0 
D32 B4 0 0 0 0 0 0 0 
D33 B5 0 0 0 0 0 0 0 
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D34 B6 0 0 0 0 0 0 0 
D35 B7 0 0 0 0 0 0 0 
D36 S1 0 0 0 0 0 0 0 
D37 S2 0 0 0 0 0 0 0 
D38 S3 0 0 0 0 0 0 0 
D39 S4 0 0 0 0 0 0 0 
D40 K1 0 0 0 0 0 0 0 
D41 K2 0 0 0 0 0 0 0 
D42 H1 0 0 0 0 0 0 0 
D43 H2 0 0 0 0 0 0 0 
D44 H3 1 2 0 0 2 2 0 
 
Illumination 
Ref 
# 
Room/Floor Rating 
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R
e
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F
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e
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t 
A
m
o
u
n
t 
o
f 
Il
lu
m
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a
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o
n
 
A
u
to
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a
ti
c 
C
o
n
tr
o
l 
B
li
n
d
s 
O
p
e
n
 D
u
ri
n
g
 D
a
y 
T
im
e
rs
 i
n
 B
a
th
ro
o
m
s 
I1 R1 0 0 0 0 0 0 0 0 0 0 0 
I2 R2 0 0 0 0 0 0 0 0 0 0 0 
I3 R3 0 0 0 0 0 0 0 0 0 0 0 
I4 R4 0 0 0 0 0 0 0 0 0 0 0 
I5 R5 0 0 0 0 0 0 0 0 0 0 0 
I6 R6 0 0 0 0 0 0 0 0 0 0 0 
I7 R7 0 0 0 0 0 0 0 0 0 0 0 
I8 R8 0.1 0 0 0 0 0 0 0 1 0 0 
I9 R9 0 0 0 0 0 0 0 0 0 0 0 
I10 R10 0 0 0 0 0 0 0 0 0 0 0 
I11 R11 0 0 0 0 0 0 0 0 0 0 0 
I12 R12 0 0 0 0 0 0 0 0 0 0 0 
I13 R13A 0 0 0 0 0 0 0 0 0 0 0 
I14 R13B 0 0 0 0 0 0 0 0 0 0 0 
I15 R14 0 0 0 0 0 0 0 0 0 0 0 
I16 R15 0 0 0 0 0 0 0 0 0 0 0 
I17 R16 0.9 0 0 0 1 0 3 2 0 3 0 
I18 R17 0 0 0 0 0 0 0 0 0 0 0 
I19 R18 0 0 0 0 0 0 0 0 0 0 0 
I20 R19 0 0 0 0 0 0 0 0 0 0 0 
I21 R20 0 0 0 0 0 0 0 0 0 0 0 
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I22 R21 0 0 0 0 0 0 0 0 0 0 0 
I23 R22 0 0 0 0 0 0 0 0 0 0 0 
I24 R23 0 0 0 0 0 0 0 0 0 0 0 
I25 R24 0.7 0 0 0 1 0 3 2 0 1 0 
I26 R25 0.8 0 0 0 1 0 3 2 0 2 0 
I27 R26 1 0 0 0 1 0 3 3 0 3 0 
I28 R27 0 0 0 0 0 0 0 0 0 0 0 
I29 B1 0 0 0 0 0 0 0 0 0 0 0 
I30 B2 0 0 0 0 0 0 0 0 0 0 0 
I31 B3 0 0 0 0 0 0 0 0 0 0 0 
I32 B4 0 0 0 0 0 0 0 0 0 0 0 
I33 B5 0 0 0 0 0 0 0 0 0 0 0 
I34 B6 0 0 0 0 0 0 0 0 0 0 0 
I35 B7 0 0 0 0 0 0 0 0 0 0 0 
I36 S1 0 0 0 0 0 0 0 0 0 0 0 
I37 S2 0 0 0 0 0 0 0 0 0 0 0 
I38 S3 0 0 0 0 0 0 0 0 0 0 0 
I39 S4 0 0 0 0 0 0 0 0 0 0 0 
I40 K1 0 0 0 0 0 0 0 0 0 0 0 
I41 K2 0 0 0 0 0 0 0 0 0 0 0 
I42 H1 0.6 0 0 0 1 3 2 0 0 0 0 
I43 H2 0 0 0 0 0 0 0 0 0 0 0 
I44 H3 0 0 0 0 0 0 0 0 0 0 0 
 
Roofs 
Ref 
# 
Room/Floor Rating 
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R1 R1 0 0 0 0 0 
R2 R2 0 0 0 0 0 
R3 R3 0 0 0 0 0 
R4 R4 0 0 0 0 0 
R5 R5 0 0 0 0 0 
R6 R6 0 0 0 0 0 
R7 R7 0 0 0 0 0 
R8 R8 0 0 0 0 0 
R9 R9 0 0 0 0 0 
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R10 R10 0 0 0 0 0 
R11 R11 0 0 0 0 0 
R12 R12 0 0 0 0 0 
R13 R13A 0 0 0 0 0 
R14 R13B 0 0 0 0 0 
R15 R14 0 0 0 0 0 
R16 R15 0 0 0 0 0 
R17 R16 0 0 0 0 0 
R18 R17 0 0 0 0 0 
R19 R18 0 0 0 0 0 
R20 R19 0 0 0 0 0 
R21 R20 0 0 0 0 0 
R22 R21 0 0 0 0 0 
R23 R22 0 0 0 0 0 
R24 R23 0 0 0 0 0 
R25 R24 0 0 0 0 0 
R26 R25 0 0 0 0 0 
R27 R26 0 0 0 0 0 
R28 R27 0 0 0 0 0 
R29 B1 0 0 0 0 0 
R30 B2 0 0 0 0 0 
R31 B3 0 0 0 0 0 
R32 B4 0 0 0 0 0 
R33 B5 0 0 0 0 0 
R34 B6 0 0 0 0 0 
R35 B7 0 0 0 0 0 
R36 S1 0 0 0 0 0 
R37 S2 0 0 0 0 0 
R38 S3 0 0 0 0 0 
R39 S4 0 0 0 0 0 
R40 K1 0 0 0 0 0 
R41 K2 0 0 0 0 0 
R42 H1 0.75 3 0 0 0 
R43 H2 0 0 0 0 0 
R44 H3 0 0 0 0 0 
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Windows 
Ref # Room/Floor Rating 
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W1 R1 0 0 0 0 0 0 0 0 0 0 
W2 R2 0 0 0 0 0 0 0 0 0 0 
W3 R3 0 0 0 0 0 0 0 0 0 0 
W4 R4 0.444 0 0 0 3 0 0 0 0 1 
W5 R5 0 0 0 0 0 0 0 0 0 0 
W6 R6 0 0 0 0 0 0 0 0 0 0 
W7 R7 0 0 0 0 0 0 0 0 0 0 
W8 R8 0.111 0 0 0 0 0 0 0 0 1 
W9 R9 0 0 0 0 0 0 0 0 0 0 
W10 R10 0 0 0 0 0 0 0 0 0 0 
W11 R11 0 0 0 0 0 0 0 0 0 0 
W12 R12 0 0 0 0 0 0 0 0 0 0 
W13 R13A 0 0 0 0 0 0 0 0 0 0 
W14 R13B 0 0 0 0 0 0 0 0 0 0 
W15 R14 0 0 0 0 0 0 0 0 0 0 
W16 R15 0 0 0 0 0 0 0 0 0 0 
W17 R16 0 0 0 0 0 0 0 0 0 0 
W18 R17 0 0 0 0 0 0 0 0 0 0 
W19 R18 0 0 0 0 0 0 0 0 0 0 
W20 R19 0 0 0 0 0 0 0 0 0 0 
W21 R20 0 0 0 0 0 0 0 0 0 0 
W22 R21 0 0 0 0 0 0 0 0 0 0 
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Appendix C – Survey 
General Employee Questions 
Job: Office, Kitchen, Cleaner, Other 
What time do you come in to work? 
What time do you normally leave? 
What is your normal routine at the beginning of the day (do you turn computer on or lights on)? 
What is your normal routine at the end of the day? 
Office Employee Questions 
How many people work in the room with you? 
Are you ever the first person in your room? Yes/No 
When the other people are leaving the room for the day do they turn their computers off? Yes/No 
Have you ever been the last person to leave your room at the end of the day? Yes/No 
If you were the last person leaving the room do you turn the lights off? Yes/No 
Kitchen Staff Questions 
Do you have a dishwasher? Yes/No 
Do you have someone who washes the dishes? Yes/No 
How many loads of dishes do you think you do a day? 
Is the oven gas or electric? 
Night Staff Questions 
Do you normally come in everyday? Yes/No 
If not what days do you come in? 
Do you prefer people to leave the lights left on in the rooms when they leave for the day? 
Yes/No 
Would it bother you if the lights are off before you start to clean? Yes/No 
Do you turn all lights on or just the rooms you are cleaning in at the time? Yes/No 
When you finish cleaning a room do you turn the lights off in that room? Yes/No 
Are you ever one of the last people in a building? Yes/No 
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If so, when you finish for the night do you turn off all the lights? Yes/No 
 
Community Questions 
(Note Gender) 
How old are you? (Age ranges) 
How often do you visit the New Horizon Centre? 
What programs and activities do you participate in? 
Have you replaced any incandescent light bulbs with more energy efficient ones in your home? 
• Yes 
• No 
• I don’t know 
What temperature do you have the thermostat in your home set to? 
Do you turn back your thermostat for periods when you’re not home or at night? 
• Yes 
• No 
• I don’t know 
Did you know that one of the Commonside Community Development Trust’s goals is to help the 
local area become more energy efficient? 
• Yes 
• No 
How important do you think it is that the New Horizon Centre reduces its energy consumption, 
on a scale of 1-5? 
Why do you think that? 
Do you have any suggestions for the New Horizon Centre that would help reduce its energy use? 
Do you think it is worth changing the building’s outward appearance to save on energy (i.e. 
installing wind turbines or photovoltaic panels)? 
Interview Preamble 
 We are currently completing a project here in Merton that investigates energy 
consumption at the New Horizon Centre.  As part of this project we are to determine the 
community opinion of how the building is operated from an energy saving stand point.  Do you 
have time to answer a few questions regarding your views on this subject? 
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Appendix D - Floor Plan 
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Appendix E – LED Pricing 
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Appendix F – Brochure and Poster 
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Appendix G – Efficient Room Guidelines Poster 
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Appendix H – SITA Fast Track Grant Application Guidelines 
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Appendix I – SITA Core Fund Grant Application Guidelines 
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Appendix J – Scottish Power Grant Application Guidelines 
Project Eligibility 
1. Projects from local community groups and not for profit organizations and charities within the UK may 
apply. 
2. Your project needs to advance renewable energy and support your local community through education 
and public engagement. 
3. The Trust considers all kinds of renewable technologies, including small-scale hydro, wind power, 
biomass, landfill gas, solar energy and ground source heat pumps. Applications involving other technologies 
may also qualify for support. 
4. We do not fund feasibility studies. 
5. Grant requests must be to support the capital and installation costs of a renewable energy project. 
 
Guidance 
1. Education and public engagement is important in any application therefore remember to specify your 
target audience and highlight how you are going to communicate your project to the wider community. 
2. Let the Trustees know why your project is important to the community and how it is going to make a 
difference. Also, this would be a good opportunity to note how the community will be involved in your 
project. 
3. Don't forget to specify the type of application you are making and also make sure your request is for an 
acceptable level of funding. 
4. The Trustees need to know how the grant funding requested will be used. Therefore, you need to provide 
a financial summary, giving a breakdown of capital and operating costs. 
5. Grant requests are becoming very competitive. You can provide additional information to support your 
application to enable the Trustees to reach a decision about your request. 
6. Your supporting document must be a Microsoft Word document (i.e. .doc), a Microsoft Excel spreadsheet 
(i.e. .xls) or an Adobe pdf document (i.e. .pdf) and must be less than 2Mb. You can attach a maximum of 4 
documents with your application. 
7. Remember to fully complete all questions. If you're unsure of what you need to include then contact the 
Secretary who will be only too happy to guide you. 
 
What Happens Next? 
1. Your application will be reviewed by each Trustee and a decision made based on merit and the 
context of the aims of the application and the availability of funds. 
2. If your application is received after the final deadline, it will be considered at the following Trustees' 
meeting, unless otherwise agreed by the Trust Secretary. 
3. The Trust Secretary will write to you within 2 weeks of the meeting date to let you know if you've 
been successful or not. Due to the limited funds and the number of applications received each round; 
you can only re-apply with the same project if the Trustees invite you to. The Trustees decision is final. 
4. If you have been successful then your offer is valid for 2 years from the date of the letter of offer. In 
order to claim the grant you need to provide evidence that the project is complete. You can do this by 
forwarding, to the Secretary of the Trust, copies of your contractors invoices and any PR surrounding 
the launch of your project. Once evidence has been received and verified, a cheque will be raised and 
forwarded within 28 days.  
 
The Secretary of the Trust will be only too pleased to assist you and can be contacted by e-
mailinggreenenergytrust@scottishpower.com or calling 0141 568 3492. 
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Appendix K – JJ and Mark Leonard Charitable Trusts  Application Guidelines 
Main areas of interest 
• Literacy - to help improve the effectiveness of literacy teaching in primary and secondary 
education for children with learning difficulties, including Dyslexia, and for ex-offenders or those at 
risk of offending. 
• Environmental education in the UK, particularly projects finding practical ways of involving 
children and young adults; sustainable agriculture and bio-diversity; and sustainable transport, 
energy efficiency and renewable energy (some grants in this area are made jointly with The Mark 
Leonard Trust) 
• Environment projects overseas, especially community-based agriculture initiatives, which aim to 
help people help themselves in an environmentally sustainable way. 
How to apply 
Please do not send more than one application. It will be considered by all relevant trusts. 
The trusts only fund registered charities or activities with clearly defined charitable purposes. 
The trustees take an active role in their grant-making, employing a range of specialist staff and advisers 
to research their areas of interest and bring forward suitable proposals. Many of the trusts work closely 
with their chosen beneficiaries over a long period to achieve particular objectives. 
It should therefore be understood that the majority of unsolicited proposals we receive will be 
unsuccessful. As a rule the Gatsby, Glass-House, Linbury, Staples and Tedworth trusts do not consider 
unsolicited proposals. 
The other trusts will consider exceptional proposals which fit closely their specific areas of interest. The 
Trusts gives more information on these areas of interest. 
The trusts do not give direct support for: 
• Individuals 
• Educational fees 
• Expeditions 
There are no application forms. 
Applications to all other trusts should be sent by post to The Sainsbury Family Charitable Trusts, Allington 
House (1st Floor), 150 Victoria Street, London SW1E 5AE, with a description (strictly no more than two 
pages please, as any more is unlikely to be read) of the proposed project, covering: 
• The organisation – explaining its charitable aims and objectives, and giving its most recent annual 
income and expenditure, and current financial position. Please do not send a full set of accounts. 
• The project requiring funding – why it is needed, who will benefit and in what way 
• The funding - breakdown of costs, any money raised so far, and how the balance will be raised. 
At this stage please do not send supporting books, brochures, DVDs, annual reports or accounts. 
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All applications will receive our standard acknowledgement letter. If your proposal is a candidate for 
support from one of the trusts, you will hear from us within 8 weeks of the acknowledgement. Applicants 
who do not hear from us within this time must assume they have been unsuccessful. 
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Appendix L – Awards For All Funding Application Guidelines 
 
146 
 
147 
 
 
148 
 
149 
 
150 
 
151 
 
152 
 
153 
 
154 
 
155 
 
156 
 
157 
 
158 
 
159 
 
160 
 
161 
 
162 
 
163 
 
164 
 
165 
 
 
  
166 
 
Appendix M – Santander Foundation Grant Application Guidelines 
*This grant does not have a standard application form.  The cover page to the application has 
been sent to the staff of the Commonside Community Development trust or can be found at the 
following web address: http://www.santanderfoundation.org.uk/howtoapply.aspx 
Start by downloading the cover sheet from here you can then use this as a checklist before 
sending off your application 
You need to write us a letter (2-3 sides of A4) on the headed notepaper of your charity which 
should include your registered charity number or whatever is appropriate for your charitable 
status. The letter should include the following: 
• How much you are asking for? 
• What will this pay for? Include a simple budget detailing the main costs. 
• How will disadvantaged people directly benefit? Include an estimate of the long term 
difference this grant will make and how many people will directly benefit. 
• How does this meet one or both of our charitable priorities? 
• If the funding is for an existing or ongoing project, tell us about your funding strategy 
and what the project has achieved so far. 
• If the funding is for a new project, tell us how you identified the need for this piece of 
work. 
• If you are asking for revenue funding for salaries or running costs tell us what your 
funding strategy is to replace this funding at the end of our grant. 
• If applicable, which other funders are you applying to? 
• Make sure the letter is signed by two people, one of whom must be a trustee of the 
charity. 
 
If it helps explain what your project will do, you may want to include a flyer, newsletter or other 
sample training material that is produced for the beneficiaries. 
 
Please do not include: 
• Annual reports and accounts 
• DVDs or CDs 
• Business plan or constitution 
• Any other bulky items, plastic binders or covers. 
 
If you want confirmation that we have received your application, please enclose a self-addressed 
postcard or envelope with your application letter. We will post this to you when we open your 
application. 
If you do not receive any other correspondence from us within six weeks then you should assume 
that your application has been unsuccessful. 
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We regret that due to the very high volume of requests received, we do not notify unsuccessful 
applicants or offer feedback on why your application has not been successful. 
We regret that we cannot accept online or e-mailed applications. 
 
Grant Fraud 
The Santander Foundation takes grant fraud very seriously as this diverts scarce resources and 
support away from legitimate charitable causes. We appreciate your help in ensuring that all the 
grants that we make are used for their intended charitable purpose. In those cases where we 
believe grant fraud has taken place we will request repayment of the grant and will not accept 
future applications from the charity or individual concerned. 
 
Data usage 
As a necessary part of the application process the Santander Foundation Trust will be collecting 
data about your charity. We may use this information as part of the process of monitoring the use 
of those grants. From time to time The Santander Foundation may share the information with 
other grant providers and external auditors for the following purposes: 
• Determining, preventing or detecting crime 
• Ensuring that no one individual is receiving multiple grants as part of our external 
auditing requirements 
We will not keep your information on file for longer than we need to. In usual circumstances 
your file will be shredded after 7 years. 
  
By sending us an application you give your explicit consent for us to use data relating to your 
organization for the purposes outlined here. 
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Appendix O – Lux Readings 
Room Sunlight Avg. Lux Artificial Lighting Avg. Lux 
R1 114 120 
R4 94 115 
R5 87 111 
R13A/B 81 95 
R15 121 119 
R16 118 112 
R17 118 113 
R19 112 113 
R20 122 125 
R21 114 113 
R22 120 122 
R23 115 120 
R24 111 119 
R25 127 127 
 
